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THE STORAGE AND MEASUREMENT OF 
ENRICHING OiLS.f 



A Paper read to the New England Association of Gas Engineers, 
Boston, Mass., February 21, 1894. 



By enriching oils, reference is made to petroleum and to petro- 
leum distillates. Inflammable, volatile, and valuable, these oils 
cannot be transported and stored without risk of serious loss 
and damage, unless continual care be allied with good construc- 
tion. The commerce of to-day, by exchanging petroleum in 
barrel lots, reminds us of the earliest system of storage, and a 
great quantity of oil is still handled in wooden tanks and bar- 
rels. At some gas works the shipments arrive in this form. The 
friendly relation between wood and oil is easily intensified into 
a ver}'^ ardent glow, if the needed match can be arranged ; but 
always the best proceeding is to divorce the oil from every form 
of wooden vessel, however little convenience or cheapness may 
favor such a separation. The present low costs of iron and 
steel construction make it more easily possible to build a stor- 
age or supply tank that shall be time-enduring and oil-tight. 

* For the cuts used in illustrating this article, we are indebted to the Ameri- 
can Gas Light Journal. 
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In the oil regions the storage tanks are placed directly upon 
the ground, which has been carefully leveled to receive them. 
In some places the statute law may require certain forms of con- 
struction to be observed, as that each tank shall be set in a brick 
or concrete pit or basin having a capacity sufificient to hold the 
contents of the filled tank. Or the fire insurance companies 
may regulate the location of the tanks, and prescribe every de- 
tail of fitting and construction ; as in Chicago, where the oil 
tanks for boiler fuel must be in underground vaults. In a gas 
works, to have an oil tank set within a building of brick and 
iron would rob of many terrors the Fourth of July, and every 
other thunderstorm. But the expense of a brick guardhouse is 
a formidable item. 

Some years ago it was suggested that the oil storage tank 
could be built within the gasholder pit, thus to utilize idle exca- 
vation and to economize in ground space ; but the necessity 
must be indeed imperative which would resort to this plan. It 
is better to have the tank easily accessible, and to keep watch 
on the tank and contents, than to bury them under the water or 
under the ground, and then to imagine that the danger is buried 
with them, or even thereby made less grave. If the bottom of 
the tank is to be below the ground level and the water line, as- 
certain how much water will float the tank, that the connections 
may be cared for and not ruptured when the tank is empty. It 
may cause surprise to find an empty oil tank, 40 feet in diame- 
ter by 20 feet in height, afloat in 3 or 4 inches depth of water. 
The tighter the tank and the greater the diameter, the more 
necessary this precaution. Many tanks are set above the ground, 
on a number of brick piers ; here both tanks and piers are usually 
small. If the tank is to be set, without foundation, upon the 
ground, have the surface leveled with much care. If the ground 
is moist and yielding, a layer of clean gravel will be an effective 
aid. In a soil so soft that, by hand, an iron bar could be sunk 
through it 10 feet without much resistance, it was found that J50 
tons of gravel, distributed in a rolled layer 9 inches deep, thus cov- 
ering a space 58 feet square, furnished a stable platform for a 
tank 54 feet in diameter by 32 feet high (10,000 barrel tank). 
The gravel was heavily rolled, while wet, and two thicknesses 
of 2-inch hemlock (tarred, with ends cut to radius of 28 feet) 
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were laid upon the leveled bed. Exact measurements show that 
this tank has settled very little, and nearly even, under a weight 
of 2,000 tons of water and oil. 

FIGURE- I. 
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I The capacity required and the strength of the materials to be 
used make the several dimensions of the tank and of its parts 
a matter of quick computation. But no figuring, however ac- 
curate, will satisfactorily build the tank or keep it tight. Have 
the ^plates smooth rolled and planed beveled before delivery, 
that every riveted joint may be caulked inside and outside. 
When the plates are received, determine with a gauge whether 
they are of the specified thickness ; and examine all iron work 
for general appearance, lamination, and sand or slag blister. 
The rivet holes in all plates should come to a neat fit ; the use 
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of the drift-pin means a special strain on a rivet which cannot 
properly fill the rivet hole. The time to make an oil tank tight 
is when it is building, not afterwards ; and the detailed inspec- 
tion of the work, while in progress, will often save a possible 
subsequent loss of time and oil. 

The bottom plates are always light, and they are riveted to- 
gether with the dispatch which means that this part of the tank 
will be out of sight when the tank is filled with oil. When the 
bottom is tested under a few inches of water, preparatory to 
lowering to bed, insist upon actual tightness. Boiler makers 
think that a joint may "sweat," and they always predict that it 
will rust tight. Accept no "sweats." Let the bottom be really 
tight when lowered to place. In recognition of the utility of a 
working drawing, make sure to have a dimension sketch of the 
bottom of the storage tank before it is filled with oil. (Figure 
i). Show on this plan every joint ; it may often locate a both- 
ersome leak. The tank bottom should rest evenly on the bed, 
and the tank walls should be vertical, deviations set up strains 
which are so increased when the tank is filled as often to cause 
rupture of the side or bottom plates. Cement grouting under 
an uneven bottom is a successful ejcpedient. An inspector of 
tank construction, commenting upon an accident which occurred 
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in Pennsylvania, when the bottom angle iron was fractured and 
the tank shell was torn from the bottom, wrote as follows : "The 
angle iron connecting the cylinder or shell to the bottom should 
be laid out with great care, so that it shall lie on the bottom 
without rocking or buckling. The holes in the angle iron and 
the shell should then be drilled instead of punched, and care 
should be taken to have them coincide without being forced to 
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make them do so by the use of the drift-pin. When the tank 
is on its foundations it should have complete contact at all 
points. It would be difficult to construct a large tank with an 
absolutely flat bottom, and hence the necessity of paying care- 
ful attention to the seating in order that no part shall be left 
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unsupported, so as to bring an undue strain on the more rigid 
portions. Make a firm contact by grouting with good cement, 
or else secure the bottom by 'shimming' it up. The tank iron 
or steel should be of good quality, and the lower angle iron 
should be stout." 
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For tightness, two of the most important details of oil tank 
construction are the form of the rivet to be used and the man- 
ner of driving the rivets. The best rivet is one with a plug 
head and a swollen neck (Fig. 6). But a qup head with a swol- 
len neck is nearly as good, and is cheaper (Fig. 4). This rivet 
can easily be started, but the swelled neck requires that the 
rivet be driven with force to bring the head up against the sheet, 
thus the rivet hole in one plate is well filled in a way that uses 
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the full strength of the rivet. There is only one good word for 
cold riveting — none but the best material can properly stand it. 
Rivets of good quality should double, when cold, without show- 
ing signs of fracture. But this rough testing has none of the 
advantages which follow the shrinking and shaping of a hot 
rivet. The heads, when hot, should stand hammering down to 
less than an eighth of an inch in thickness without cracking at 
the edge. Even a hot rivet can be so carelessly driven as to 
leave aleak hole ; the tail should not be loosely mashed against 
the steel plate, but it should be upset and dressed at the same 
time, making a tightly set ring at the bounding line of the rivet 
(Fig. 4). Require hot riveting for the lower rings of the side 
plates of the tank ; and use hot riveting elsewhere as much as 
can be afforded — throughout the tank, if possible. Again, the 
rivet holes must not be punched too far from the edge of the 
plate ; for then, when caulked, the iron will be turned away from 
the other sheet if the rivets are too far back to hold the plates 
together stiffly. Fig. 5 shows some of the faults to be avoided. 
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When a tank is built with a flat roof it may be fitted to carry 
a layer of water (Fig. 7), making the roof absolutely tight 
against naphtha vapor. The use of the water roof was aban- 
doned some years ago, but has recently been revived. It can- 
not be commended where changes in the form of the shell follow 
upon changes in temperature, or upon variations in the height 
of the contained oil ; for, instead of aiding, it may detract from 
the strength and stiffness of the sides, and the frequent strains 
will soon cause the roof to leak, and the use of the water to be 
discontinued. In one refinery I recently noticed several tanks 
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fitted with cup roofs, but in not a single instance was any water 
lying in the cup, even the rain water had leaked away or evap- 
orated. 

In the early specifications for the standard storage tank of 
the United Pipe Lines the roof was ** to be conical, with a rise 
of 6 feet to the center, and to be covered with light iron, painted 
on both sides and riveted to the top angle iron. The ends of 
the wooden rafters supporting the roof to rest, not on the angle 
iron, but upon posts placed next to the shell of the tank inside.'* 
It is better to have the roof of heavier iron, the rafters of iron, 
and to have the roof plates and rafters securely riveted together 
and to the angle iron and the gusset plates around the top of 
the tank. Additional support may be furnished by hollow iron 
columns. The storage tanks in gas works are relatively small, 
and the desirability of having the tank, including the roof, en- 
tirely tight, is great. If out of doors, every storm on a leaking 
roof will cause trouble, and the value of the crude oil may be 
depreciated by the formation of the emulsion " B. S." Defec- 
tive work may be supplemented by painting the roof joints with 
red lead paste and by using elastic cement on the angle iron, 
(Fig. 8). 
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No cast iron should be used ; all manholes, covers, re-enforc- 
ing plates and flanges should be made of wrought iron or steel 
throughout. The lower manhole should be in the plate next to 
the one through which the discharge pipe passes into the tank. 
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This discharge pipe should be continued through the shell by 
the swing pipe (Figs. 2 and 10), which is a guard against loss 
while filling, and controls the level from which oil or water can 
be drawi\. This swing pipe is raised or lowered by a chain or 
wire rope, one end of which is secured to the pipe and the other 
to a windlass on the roof (Fig. 9). When rope is used it can be 
passed through a stuffing box, to keep the roof gas tight. 
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A check valve on the pipe, outside the tank, will sometimes 
be valuable. We so found it while unloading an oil barge in a 
gale ; when the hawsers parted the unloading pipe broke. The 
oil within the storage tank was above the level of the swing 
pipe, but the check valve held the tank oil ; while the barge 
pumps continued to throw oil, a thousand gallons a minute, into 
the bay. If a pressure gauge is placed on the discharge pipe 
to the tank, it may sometimes show an obstructed line — as when 
a valve has been left closed. To read the gauge with accuracy, 
while pumping, check the gauge cock until the vibrations of the 
arrow nearly, but not quite, cease. 

When a discharge pipe is carried to the top of the tank, it 
should be bolted to a flange on the roof, but the pipe should not 
project through the roof (Fig. 2). This is found to lessen the 
danger of firing the tank oil by lightning, as the residue of the 
bolt will then not so probably cross the mixed air and gases over 
the oil. The valves should be brass mounted and should have 
indicators. There is question as to the utility of an inside valve; 
if the tank is high and the valve stem is vertical, the weight of 
the valve rod can be taken off the valve stem threads (Fig. 10). 
In the tank sides, below the oil line, make as few bolt holes as 
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possible (Fig. ii). If the tank bottom leaks, a cushion of water 
will save the oil. Of the manholes, or hatches, in the roof, one 
should be above the discharge pipe ; if more than one, the sec- 
ond should be at the opposite end of the diameter, to facilitate 
ventilating the emptied, opened tank. When the hatches are 
fitted with explosion covers (Figs. 13 and 14), these are sup- 
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posed to be automatically closed by the falling of the covers 
after the escape of the gases following a violent explosion ; the 
air being thus excluded, combustion cannot continue. 
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If the tank vent is into the open air (Figs. lo and 12), it 
should be large enough to permit the easy discharge of oil into 
the tank at the maximum speed of delivery, with ample allow- 
ance for any accidental clogging of the wire gauge vent screen. 
Tanks with open vents may cause local complaints ; and if the 
tank is exposed, there will be constant and considerable loss 
from evaporation ; besides, there will be greater danger from 
damage by lightning. The ignition of an oil tank being caused 
by the transit of thexspark across the vapor mixture, to extin- 
guish the fire steam must be turned into the vapor space ; or 
water may be thrown from fire nozzles the form of which spreads 
the streams into small sprays ; these are converted into steam 
by the heat of the burning oil. To ward against lightning many 
tanks have been supplied with conductor rods, but these give 
little real protection. In a gas works the very safest plan to 
follow is to build the oil tank gas tight, and to vent it into the 
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gas main. In this way no explosive mixture is carried in the 
tank, and the danger of ignition is minimized ; moreover, there 
is no offensive odor delivered to the atmosphere, and the vapors 
of *the oils will either be condensed and recovered from the gas 
mains, or they will further enrich the gas, in neither case being 
lost as when discharged into the open air. 

An important feature of the discharge pipe is an oil strainer 
(Figs. 25 and 26) ; experience can determine the suitable form 
and size. When using crude oils we have removed from the 
strainer shown in the sketch, handfuls of slimy waste, stones 
weighing several ounces, and once we took from the pipe a billet 
of bark and wood 4 feet long by 4 inches wide, much softened 
by time and travel, but still unable to accommodate itself to a 
6 inch double elbow. An oil strainer should have a small valve 
for drawing water from the bottom ; for this and for similar 
places a good form of lock cock is shown in Fig. 26. The key 
can only be fitted to the head when the top of the valve is in 
line with the corresponding slot through the cap ; the removal 
of the twin key leaves the valve closed and locked. 

The bottom of the tank should be thoroughly painted before 
lowering it to place, the outer sides and roof, being always ac- 
cessible, are more easily cared for. Within the tank the enricher 
oil and gases will retard the deterioration of the iron. The fol- 
lowing concise statement, by a naval constructor, respecting the 
care of steel vessels, is applicable to the present case. " Sup- 
pose the bottom to be grouted with cements, while the sides, 
top, angle-irons, brackets and rivets are painted with red lead. 
If cement is laid upon damp steel it will simply harden to con- 
ceal an ever-wet and corroding space, until it disintegrates or 
scales off to show its mischief. If red lead is applied to damp 
steel it dries into a smooth deceptive curtain, behind which 
there forms a fine rust, only to be discovered by tearing away 
the paint like paper from a damp wall. On the other hand, 
cement on a clean, dry surface of steel will remain intact for 
years, and a coat of good red lead upon a similar surface can- 
not be removed without hacking the steel itself. It is, then, 
imperative that a tank shall not only be thoroughly clean but 
thoroughly dry when cemented or painted. Now a tank in use, 
owing to differences of temperature between the air outside and 
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the oil inside, is often in a sweat of condensation, or is, at least, 
sufficiently damp to prevent the adhesion of paint. Tanks may 
be painted, year after year, only to find the same cloak of evil 
at the end of each year. If, then, any part of the first protec- 
tive coat has been put on dunng a damp day when the tank is 
building, or if any part has not been painted at all until after 
the tank is in use, the mistake can never be fully remedied so 
long as the tank remains in use." 

The Standard Oil Company paint their tanks with, first, stand- 
ard red paint, second, standard white paint, as many coats ap- 
plied as may be needed. When the storage tank is large and is 
exposed to the sun, the effect of the white paint is very notice- 
able. In the case of one large tank, when painted white, we 
found the loss, during September, by evaporation, was 40 gal- 
lons per diem, in the following year, during September, the tank 
being painted red, lost 90 gallons per diem. 
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TAPE HOLDER 

( Of Mluo STEEL. ) 

The storage tank being built, it must be gauged. For this 
purpose and in general, for precise measurements only a steel 
tape should be used. In holding the tape to the surface of the 
shell, the metal tape-holder (Figs. 15 and 16) will allow the as- 
sistant to pull the tape taut. Opposite to the sheets of a gas- 
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holder, the rings of the oil tank are numbered from the bottom 
up. Each ring should be measured at the middle line of its 
heighth, the iron gauged, and the net inside diameter thus com- 
puted. In the most careful measurements, the deviation from 
the circular form where the plates lap is considered, the time, 
the weather, the temperature and the heighth of the contained 
oils should be recorded (Fig. 3). A deduction from capacity 
must be made in allowing for internal space taken up by dead- 
wood. In large, flat-roofed tanks, the interior looks like a 
young forest ; the upright wooden posts (to be counted by the 
score) having more cross bracing than a many branched tree. 
In smaller tanks, the lesser loss of capacity is more quickly 
computed, but it should not be wholly neglected. In making 
up the table of capacity, each sheet of the tank should be in- 
dicated by underlining. 

The heighth of the contained oils can be determined in many 
ways. A common method is by a float indicator, which may be 
so arranged as to allow no escape of gases from the tank ; but 
this method is not so reliable as others. When the upper man- 
hole can be opened, a wooden gauge stick may be used ; if clean, 
its immersion into some oils will show the surface line (and so 
the depth) by a clear cut mark. A modification of this method 
is in the use of a heavy tapered weight lowered to the tank bot- 
tom (Fig. 17); the surface of the oil is shown by a mark on the 
steel tape attached to the weight. To facilitate such readings 
the stick or tape may be coated with white or colored chalk, or 
with a strip of non-absorbent cloth or paper. The most exact 
and satisfactory measurement can bfe taken by lowering through 
the roof manhole a plumb bob, by a metal tape (Fig. 18). The 
tip of the bob can be touched to the surface of the oil within 
y^^th of a foot. The full depth of the tank being known from 
measurements taken when empty, the difference of tape read- 
ings gives the heighth or depth of the oils contained. 

On a closed tank, gauge glasses may be used. All glasses, in- 
cluding the topmost, should be connected to the tank at both 
ends of the glass, so that the vapor pressure will not cause in- 
correct indications (Fig. 20 ) A metal triangle, with a broad 
base, makes the oil level easily referable to a scale marked upon 
the tank. 
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In measuring the oil for use in gas making, an apparently sim- 
ple problem is presented. Where the oil is dipped up by revolv- 
ing cups, the rate of turning easily gauges the amount used. 
Where oil is fed directly to the retort, under a constant liquid 
pressure, the oil meter may be placed in the line of piping. It 
is not essential that a meter measurement should agree with a 
tank statement, but the rate of error of a good meter must be 
constant. Even if the rate of error is large, if it does not 
change it is a good index. The meter registration, for conven- 
ience, should be in gallons. Whatever form of meter may be 
used, the pistons or other moving parts should not be made of 
rubber; it is probable that brass is the best material to employ 
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with the higher grades of enriching oils. The pleasant expe- 
rience of some men testifies to the accuracy of oil meters ; but 
when a meter runs within two per cent, for one month, and with- 
out 30 per cent, a few months later, confidence is displaced by 
doubt. 
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Some experiments with gauged valves have pointed to the 
possibility of using this simple device where the expense or un- 
reliability of meters has made them unavailable. If a standard 
gate valve can be experimentally gauged so that under a known 
oil pressure, against a known resistance, a certain valve opening 
will mean the flow of a definite number of gallons within a 
specified time (Fig. 28). But with use, the spindle threads on 
a gate or globe valve become worn, and the flow of oil may be 
incorrectly indicated. The form of straight-way disc valve 
shown in Figures 29, 30, 31, 32 is free from this objection ; 
and, on this valve, a graduated arc scale can be used with good 
results, so long as the discs remain tightly seated. Meters have 
been built for the measurement not only of oil but of high pres- 
sure steam ! With a gauged disc valve we have much improved 
the control of the steam supplied to water gas apparatus. 

It is very desirable that the amount of oil entering a carbu- 
reter should be exactly known. It is easier to use the meter in- 
stead of the gas maker's eye to measure the amount of oil re- 
3 
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quired per run on a water gas apparatus. When the make of a 
single gas machine can be told off from a station meter, the oil 
schedule can be quickly arranged. Thus, suppose that the can- 
dle power remains constant, and that 4 gallons of oil per j,ooo 
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cubic feet of gas are being used ; then, if the metered make 
per run is as shown in Col. II., the oil to be used per run would 
be as shown in Col. III. : 
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I. 


II. III. IV. 

1 ! 


Run of the 
CleaDing. 


Gas Made. 


Oil Used. 


Bun of the 
Gleaning. 


1st 


1 2, OOO cubic fpet- 


48 trallons. 


1st 


2d 


lO.OOO 

9,ooo 
8,ooo 
7,ooo 
ii,ooo 
9, OOO 
8,ooo 
7,ooo 
6 OOO 


' 1 40 '* 2d 


3d 


1 36 *• 
1 32 " 

! 28 " 

44 " 

( 36 - 

' 1 32 " 


3d 


4th 


4th 
5 th 


5th 


6th 


6th 


7th 


7th 
8th 


8th 


Qth 


' I 28 ** 1 9th 


loth 


* 1A '* 1 loth 




' 1 


Totals 


87.000 cubic feet. 


348 gallons. 




Av. per run 


8,700 cubic feet. 


34.8 gallons. 





Any gradual or other change in the condition of the apparatus, 
due to long service or to change of season, etc., can, when the 
station meter is unavailable, be accommodated by per cent, re- 
ductions in the schedule. Of course, from a single trial it can- 
not be deduced that a machine will uniformly make proportional 
amounts ; but, in the above schedule, from the averages of the 
gas and oil it appears that if 34.8 gallons of oil were fed to 
every run, the candle power of the 12,000 cubic feet from the 
first run would be nearly half the candle power of the 6,000 
cubic feet of the last run. Moreover, the variation in the heats 
attained would be excessive. It is then a real question as to 
whether the gas maker should, or should not, supplement the 
training of his experience by the employment of an arbitrary 
oil schedule. 

To take samples of oil from any depth, or to search a tank 
for water, ** oil thieves " are used. These are small cylinders 
of metal or of glass, with valves at the base, by which the oil 
or water is admitted and retained. Control of the apparatus is 
given by separate lines attached to the valve stem and to the 
casing ; an attached thermometer gives the temperature of the 
sample. In one of the two forms shown (Fig, 22) the thief is 
closed until opened for taking the sample ; in the other form 
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(Figs. 23 and 24) the cylinder remains open until the requisite 
depth is reached. The last method indicates the true amount 
of water ; in the first method the raising of the valve creates a 
suction which may show more depth of water than really lies 
on the tank bottom. 

In the laboratory measurement of enriching oils a sample is 
tested with a Beaume hydrometer. To correctly measure the 
density of the oil, the sample should be brought to a standard 
temperature (this is usually 60° F.) before the hydrometer is 
read. Where the temperature of the oil cannot be controlled, 
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allowance must be made for the deviation from the standard, as 
the oil expands with a rise, and contracts with a fall of tempera- 
ture ; but not all oils change equally in bulk at the same tem- 
perature, nor does the same oil change equally in bulk for equal 
changes of heat at different temperatures. 

On a standard absolute hydrometer, which indicates uniform 
changes of specific gravity, the scale divisions are not equal, 
but they increase in length as the hydrometer is immersed 
(Fig. 2i). This follows from the principle in hydrostatics that 
when a body floats in a liquid : 
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The part immersed : the whole length : : sp. gr. body : sp. 
gr. liquid. Then (see Fig. 21) if A denote the specific gravity 
of the hydrometer, and if r^, ^/, etc., denote equal changes of 
specific gravity represented by x, the following equations result : 
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qG : rG : : h : h -\- a 
pG : rG : : h : h -\- 2a 
nG : rG : : h : h '\- ja 
\tX. h = lo^, and let h x rG = s, then 
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and qG— pG = 



pG — nG = 
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12a 
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therefore, qp is greater than /«, and similarly throughout the 
scale. 

But in the Beaume hydrometer the scale divisions are equal. 
The graduation of the instrument differs according to its use in 
liquids lighter or heavier than water. For liquids heavier than 
water (see Fig. 21) it sinks in water nearly to the top of the 
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stem, to a point /, marked zero. The instrument is then im- 
mersed in a solution of 15 parts of salt in 85 parts of water ; 
here it stands at the point/, which is marked 15. The distance 
tf is then divided into 15 equal parts, and the graduation is 
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continued to the bottom of the stem. The external diameter 
of the stem is regular ; the stem is hollow, and the scale may 
be marked on a paper inside the stem. 

For liquids lighter than water, Beaume took for zero the point 
to which the apparatus sank in a solution of lo parts of salt in 
90 of water, and for 10" he took the level in distilled water. 
This distance iS divided into 10°, and the division continued to 
the top of the stem. 
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Here, then, we have an instrument which has two different 
zero points between which there is no sensible relation ; and we 
have a scale of which each scale represents a change in density 
different from every other degree. That is, the change in 
specific gravity of 1° Beaume from 20° to 21° is not the same 
as the change of 1° Beaume from 80° to 81°. It is unfortunate 
that the scale thus devised ever came into such general use, for 
the only thing to commend it is its easy construction. It is said 
that the Beaume hydrometer is useful for making mixtures in 
given proportions. Suppose we mix equal portions of oils, one 
having a density of 10'' Beaume (lighter than water) and the 
other having a density of 80°. What will be the specific grav- 
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ity of this mixture? Will it be - = 45"? or will it be 



so — 10 



= 35°? 



As a matter of fact, it will be neither, but will 

be about 38° Beaume. As one result of the easy manufacture 
of this hydrometer, the specific gravities represented by the 
degrees do not always agree ; the English scale, as given by 
Newbigging, differing from the petroleum scale prepared by the 
Department of the Interior of the United States. 
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Along with the beautiful simplicity of the Metric System, the 
French have foisted upon us a most illogical and irrational oil 
gauge. And in these days, when everything is standard,, even 
to the oil itself, it is to be hoped that good fortune or good 
judgment will substitute a simple and sensible hydrometer in 
the place of this complex, arbitrary and conventional instrument. 

In conclusion, in the preparation of this paper I have received 
special information from so many sources that I refrain from 
introducing the long list of the names of the persons to whom 
I am indebted. 
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Beaume {Light) ^ U. S. Standard, in i io,oooths. 
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BY EDITOR. 







In relation to the measurement of the oil to the carburetting 
apparatus, the reader is reminded of a paper on the Vaporiza- 
tion and Feed of Oil to Generator and Retort, read by Mr. 
W. R. Addicks before the New England Association of Gas 
Engineers, Boston, February, 1890. (See American Gas Light 
Journal, March 17, 1890.) 
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DESTRUCTIVE EFFECT OF ELECTRICAL 

CURRENTS ON SUBTERRANEAN 

METAL PIPES.* 



BY ISAIAH H. FARNHAM. 



Paper read at the 86th meeting of the American Institute of 

Electrical Engineers, New York, April i8, 

AND Chicago, April 25. 



For the past year or more there have been read before water, 
gas and electrical engineering societies all over this country, 
papers on the subject of electrolytic corrosion of water pipes, 
gas pipes and lead cables. In fact, a meeting of such societies 
is incomplete to-day without some discussion on this subject. 
It was, therefore, with hesitation and misgivings that I consid- 
ered the written invitation from the officers of the Institute to 
prepare a paper on the " Electrolytic effect of currents on sub- 
terranean gas and water pipes." A prominent officer of the In- 
stitute urged that, as I was undoubtedly the first to discover 
and satisfactorily prove that this action was destroying cables, I 
ought to give the society an account of my investigations and 
the results. On this suggestion, the promise was made to lay 
before you such facts as opportunity would allow. If sufficient 
data may be presented to form a nucleus for the evening's dis- 
cussion, it will, I am sure, be of some practical value. 

Early in the summer of 1891, some lead-covered telephone 
cable removed from wooden ducts in Boston, showed some very 
marked yet local spots of corrosion. The cause of the corro- 
sion was generally attributed to acetic acid contained in the 
wooden conduit, which had, years before, caused corrosion on a 

* For the cuts used in illustrating this article, we are indebted to " Pro- 
gressive Age." 



Digitized by 



Google 



80 



few cables in certain sections of the city. In the case just men- 
tioned the corrosion was so severe, and located in spots only, 
that it led me to attribute the cause to electrolytic action from 
the railway currents, and a letter was written to my company to 
that effect. 

A few months later the lead covering of a cable (No. 208) 
resting upon the ground in manhole chamber No. 76, located 
at the corner of Berkeley and Newbury streets, was found eaten 
entirely through at the point of contact with the earth. I then 
felt certain the cable had been destroyed by the action of the 
current. With Mr. W. I. Towne, my assistant, I proceeded to 
prove the theory. 

We took measurements between the cable and the earth, the 
cable having been repaired and raised from the ground, and 
found 1.5 to 2 volts difference of potential, the cable being posi- 
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tive to the earth. A barrel of earth was procured from an ex- 
cavation in the street, a metal plate placed beneath the earth in 
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the barrel, and two short pieces of lead cable placed side by 
side on top of the earth. The plate in the bottom of the barrel 
was then connected to the negative side of a storage battery 
giving 4 volts potential, and one piece of the cable lying on the 
earth was connected with the positive pole of the storage bat- 
tery. The second piece of cable ii; the barrel was left without 
electrical connections. The earth was then saturated with water 
and the circuit was closed, allowing the current to pass from 
battery to cable, to earth, to plate and to battery, for seven con- 
secutive days. The pieces of cable were then removed and the 
piece which had been connected with the battery was badly pit- 
ted, closely resembling the cable which had been destroyed, 
while the second piece of cable showed no corrosion whatever, 
proving conclusively that a current such as was found in the 
manhole was sufficient to cause the damage that had been found, 
and that the corrosion was not, in the case of the experiment at 
least, due to any acid or salts in the earth. 
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In addition to the experiment just mentioned, we placed in 
the bottom of manhole chamber No. 76, two short pieces of 
cable, one of which we connected by a wire to cable No. 208, 
which had been damaged by electrolysis. (It should be under- 
stood that the damaged cable had to be repaired, and removed 
from the bottom of the chamber). Fig. 34 shows the arrange- 
ment of this experiment. At the end of six weeks the pieces 
of cable were removed and examined. The one- which had 
been connected with cable No. 208 was deeply pitted,* while the 
other piece was free from corrosion. 

These experiments, with several others of minor importance, 
satisfied all who were interested that electrolytic action was de- 
stroying cables, and probably gas and water pipes. 

It next became neces«ary to prove to the electrician of the 
railway company that the current causing electrolysis was from 
the railway system, and not from a leak in the Edison or some 
other electric lighting system. 

Measurements were made between the cables in all manholes 
and the earth near the cables for voltage and direction of cur- 
rent. It was found that within a radius of about 2,000 feet 
from the Albany street power house, cables were negative to the 
earth, ranging from zero to 2 volts, and that outside of this neu- 
tral line they were positive to the earth from zero to 12 volts. 
This condition prevailed until a point was reached near the 
East Cambridge power house, when they again passed a neutral 
line and became more and more negative as that power house 
was approached. The same conditions were found as the Allston 
railway power house was approached. On obtaining sufficient 
data, maps were drawn showing voltage between cables and 
earth throughout all sections of the city. This is shown in map. 

Fig. 35- 

In addition to the figures placed beside the several routes of 
cable conduits, showing the direction of current and its pressure, 
we have shaded such portion of the map where at that time 
we, found the cables positive to the earth. We may call the 
shaded portion of the map the danger territory. These poten- 

* The plumbers of Omaha, Neb., apply the name of "small-pox pipe" to 
that pitted by electrolysis. 
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tial measurements, though taken for other purposes, incidentally 
furnished all the proof needed to convince one that the railway 
power was the source of the troublesome currents. 

At the time the map was made, and previously, the railway 
was operating with the negative pole of the dynamo to the trol- 
ley, the positive side being to the rails. 
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Fig. 36. 

Fig. 36 is intended to illustrate this condition. It shows the 
passage of current from the dynamo to the rails, and the pas- 
sage of a portion of the current from the rails to the cables 
within the neutral or zero line, and from cables to rails outside 
of this zero line. The danger of electrolysis is only where the 
current is leaving the cable or pipe through the moist earth, 
hence the dangerous district was at this time outside of the zero 
or neutral line, as shown both on the map (Fig. 35) and in 
Fig. 36. 

Having outlined our early experience in running down this 
new trouble, we will next mention some of the proposed and 
applied remedies. Several conferences were held for the pur- 
pose of suggesting and discussing means for preventing the de- 
struction of the cables, at which the officers and experts of both 
the railway and telephone companies were present, and it should 
be said, that the railway company in Boston has shown a dispo- 
sition to adopt any promising plan for overcoming the evil, save, 
perhaps, the abandonment of the rails and earth as a part of 
the circuit. 

7^/W/ ; It was proposed to remove all cables from the wet 
bottom and sides of the so-called manholes. It was found very 



Digitized by 



Google 



35 

difficult to place and retain cables ffee frdm the Wet sides, arid 
even could this have been accomplished the action at the mouth 
of the ducts and within them would still have continued. They 
were, however, all removed from the bottom of the manholes. 

Second : It was suggested that the cables might be connected 
to ground plates in the manholes, and so transfer the electroly- 
tic action to these plates, and thus save the cables. This experi- 
ment was tried on an extended scale, but though many ground 
plates having a surface of several square feet each were con- 
nected with the cables over a large portion of the city, it was 
found that voltmeter readings taken between the cables and a 
point on the earth a short distance removed from the ground 
plate in any manhole, gave nearly the same pressure as before 
the ground plates were connected. 

Jn some cases, the voltage between the cables and the earth 
was reduced 25 per cent.; in many others, no noticeable reduc- 
tion was made. The ground plates were constructed from pieces 
of old lead cable, 6 to 10 feet in length and embedded in the 
Wet earth at the bottom of the manholes. It was evident from 
this test that ordinary ground plates would not prove of mate- 
rial advantage for protecting the cables. 

Third : Prof. Elihu Thomson suggested, among other possi- 
ble remedies, the placing of motor generators at different points 
along the railway line, wherever the cables and pipes are found 
to be in danger, the motor generators to be operated by the rail- 
way power current ; the secondary current developed by these 
generators to be utilized to lower the potential in the cables and 
pipes to zero, with respect to the surroundmg earth or rails. 
The suggestion mcluded means for automatically starting and 
stopping the generators, as cables might become positive or 
negative to the rails. The motor generators would, so to speak, 
pump the current out of the cables and force it into the rails 
whenever the potential of the former should rise above zero. 
Fig. 37 illustrates this suggestion. This plan has not yet been 
put into operation so far as I am aware. 

Fourth : Insulating the cables and pipes from the earth was 
proposed. As some of the worst cases of corrosion of cables 
by electrolysis occurred where they were painted with asphalt, 
taped, painted again, and finally covered again with a heavy 
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Fig. 37. 



braiding also saturated with asphalt, it was apparent that to in- 
sulate cables sufficiently to protect them would be difficult and 
expensive, if not, indeed, practically possible. To protect wat^r 
and gas pipes by a sufficient insulating jacket was seen at once 
to be impracticable. 
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Fig. 38. 

Ft/f/i : Breaking the metallic continuity of the cable sheath 
and pipes was proposed. From the fact that severe action is 
frequently found in comparatively isolated spots, where cables 
and pipes cross each other or pass near or across the rails, it 
follows that any system of breaking the metallic continuity 
would have to be studied with reference to the entire complica- 
ted system of pipes, cables and rails ramifying through the 
streets of a city. There would also be a difference of potential 
between the several sections of cable or pipe, severed metal- 
lically, tending to cause electrolysis at one end of each section, 
as illustrated in Fig. ;^S. In case of water pipes, treated in this 
manner, the action might be expected on the interior as well as 
on the exterior. 
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There appears to be some evidence of such an action as this 
in gas and water pipes where the electrical continuity is partially 
broken by leaded joints. On an iron service pipe from the 
Cambridge gas system it was noticed that the action was 
most severe at points immediately on either side of the coup- 
ling. The reason the corrosion appeared on both sides of 
the coupling in this case is not clear ; it may be due to reversal 
of current on the railway system. We have observed other 
specimens similar to this, which may tend to show that for cur- 
rents of low pressure, the resistance of joints materially affects 
the results. I will again refer to this question in connection 
with potential differences in water mains. 

Sixth : My assistant, Mr. Towne, suggested that the railway 
current might be so frequently alternated as possibly to prevent 
serious action on the pipes and cables. The theory was, that 
before the oxygen gas, liberated by the current, should have 
time to attack the metal, the reversal of the current would dis- 
perse it. A careful experiment was conducted, extending over 
a period of ten days, employing a pressure of current of from 
three to seven volts, and alternating its direction at regular 
periods of one minute, by specially devised apparatus. No ma- 
terial change had taken place in either plate during this period 
of time. We then considered the practicability of reversing the 
railway current frequently. It seemed' possible to reverse it 
once each 24 hours, at a given time in the night when the load 
is comparatively light. To do this in a large system involving 
several power stations would require either a loss of current for 
a f^ew minutes in order to guard against one station reversing 
before some other had opened or reversed its current, or would 
require some electrical system connecting the several stations 
together and operating the reversing apparatus simultaneously. 
We concluded it would be difficult, if indeed at all practicable, 
to reverse such heavy currents during regular trafific. We then 
renewed the reversing experiment, giving 24 hour periods be- 
tween each alternation, but found at the end of two weeks, to 
our sorrow, that the plates subjected to the action of the cur- 
rent were seriously electrolyzed. It seemed useless to pursue 
this line of work further at that time. When alternating cur- 
rent motors become practicable for use on street cars, advan- 
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tage may be taken of the fact that such currents appear not to 
cause electrolysis to the extent of injuring pipes and cables ex- 
posed to them. 

Seventh : At about this stage in the study of the problem, Mr. 
Fred. S. Pearson, then engineer of the West End Street Railway 
Co., made two suggestions, which, though separate in them- 
selves, and presented at different dates, yet carried out in con- 
junction, have proved exceedingly helpful in overcoming the 
difficulty, at least so far as relates to telephone cables. It oc- 
curred to Mr. Pearson, first, that if the railway current should 
be reversed so that the positive pole would be connected with 
the trolley, the danger of electrolysis would be removed from 
the greater and more scattered portion of the city and be 
brought near the power stations where it possibly could be more 
easily dealt with. This reversal was made and the expected 
potential changes between cables and earth followed. Fig. 39 
is a map of Boston, showing the condition after the reversal of 
current. The shaded or dangerous portions in this map corres- 
pond to the white or safe districts in the map, shown in the first 
of this paper (Fig. 35), the only variation being that, by the rever- 
sal, the neutral or zero line was thrown out a little further from 
the Albany street power house than it was located before. It 
was also noted that the cables near the power house which had 
been from one to two volts negative to earth before the change 
of current, were now one to nine volts positive to earth ; that 
is, they were raised higher above zero than they had been be- 
low zero prior to the reversal. Fig. 40 is a typical representa- 
tion of the current flowing through the trolley, car, rails and 
cables at this time. It will be readily understood that with the 
conditions as illustrated in this figure, the electrolytic action 
would be confined to the territory comparatively near the power 
stations where the current is leaving the cables to reach the 
negative or rail side of the dynamo. 

Mr. Pearson next suggested the plan of running out large 
copper conductors from the negative side of the dynamo and 
extending them through the dangerous district, connecting them 
at frequent intervals to the cables. Fig. 41 diagrammatically 
illustrates this plan. On the principle involved in Prof. Thom- 
son's motor generators, this low resistance conductor connected 
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Fig. 39. 
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Fig. 40. 



LEAD CABLE 




Fig 41. 



directly to the dynamo was to pump the current from the cables 
and so prevent its passage into or through the moist earth. 
Some of us were sceptical as to the completeness of this pro- 
posed remedy. It seemed possible that even with such a good 
return conductor some of the current might still pass into and 
through the earth. Voltage measurements, however, at once 
dispelled the doubts, for we found that the cables measuring 9 
volts positive to earth gave a reading of 22 positive to the return 
conductor ; that is, the return wire as relating to the cables was 
at all points more negative than the earth (if we may be allowed 
the expression). The return conductors were made up of a 
large number of No. 18 copper wires formed into cables about 
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one inch in diameter known as conductors of 500,000 circular 
mils. These conductors were extended in each direction from 
Albany street power house entirely through this dangerous dis- 
trict, its longest section being about 4,300 feeti The cables in 
every manhole within the district were connected by several 
No. 12 copper wires to the return conductor and soldered. On 
first connecting the cables to the return conductor, which took 
place Dec. 24, 1892, the current was sufficient to melt several 
strands of No. 12 wire. A measurement for current flowing in 
the main return conductor, which was used for relieving the 
cables only, gave about 500 amperes. 

It may be interesting here to note comparative voltages in 
the district near the power house, as given in the accompanying 
table. 











Between Cables 


Manhole No. 


First Measurement 
to Earth. 


After Reversal 
of Railway 


Between Cable 
and Return 


and Earth after 
Return Conductor 




Current. 


Conductor. 


was Connected 
to Cables. 


263 


1.5 + 


0.3 — 


22 -h 


4.5 — 


264 


1.5 + 


2. -h 


22 + 


4.5 — 


265 


05 -f- 


0.5 + 


22 -h 




266 


0.5 — 


2.8 4- 


22 + 


0.8 — 


267 




4.8 + 


22 4- 




268 


I. — 


5. + 


22 + 


2. — 


310 


1.5 — 


3.5 4- 


22 + 


1.5 — 


269 




4. -^ 


22 + 




270 




6.5 + 


22 H- 




271 


2. — 


6.5 + 


22 4- 


1.5 — 


272 




6.5 -f- 


22 H- 


0.5 — 


273 




9. + 


22 + 


I. — 


274 


1.5 — 


9- + 


22 H- 


2.8 — 


276 


0.5 -f 


7- + 


22 -h 


2. — 


277 




2. + 


22 -h 




278 


2. + 


0.5 + 


22 + 


5. — 


279 




I. — 


22 + 


7-5 - 


280 


3. + 


2. — 


22 H- 


7.5 — 


305 


I. + 


0.3 — 


22 + 


3.8- 


306 


0.5 + 


0.5 + 


22 H- 


3.8- 


307 


0.5 + 


2.5 -^ 


22 4- 




308 


0.5 - 


4. + 


22 + 




309 


I. — 


4. 4- 


22 4- 


3. — 


311 


I. — 


2.5 + 


22 4- 




312 


2. — 


2.5 + 


22 4- 




313 




3.0 -f- 


22 H- 


0.5 — 


314 


I. — 


2.5 + 


22 -f 


2.5 — 
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The map, Fig. 42, illustrates the condition after the installa- 
tion of the return conductor at the Albany street station. The 
shaded patch which existed in that locality is now removed, and 
the cables are all negative to earth. The remaining shaded or 
dangerous sections were corrected by taking similar means of 
reaching the East Cambridge power-house. In treating this 
latter case, many measurements were made to determine whether 
or not the railway return wires put up to take the current in a 
measure from the tracks, would answer for a return for the ca- 
bles instead of using a special return conductor as had been 
employed at the Albany street district. It was found that they 
would not answer, since the potential of these track return wires- 
varied constantly and was frequently above that of the earth. 

The cables on the Boston side of the draw of West Boston 
bridge proved to be positive to both the rail and the water, 
while on the other side of the narrow draw, the opposite condi- 
tion existed, showing at once, that it was unsafe to assume any 
neutral lines or potential difference, without making measure- 
ments to determine the absolute facts. 

So far this paper has dealt particularly with the subject of 
protection of lead- covered cables. It might be inferred that 
water and gas pipes can be treated in precisely the same man- 
ner with the same results, or as water pipes have a much greater 
sectional area of metal, it might be presumed that simply a 
connection of such pipes to the dynamo at the power station 
would be sufficient to bring their potential down to zero through- 
out the dangerous district. The facts so far coming to our no- 
tice would materially modify such inferences, and therefore 
should find a place here. 

That iron pipes are as truly subjected to the corrosion as 
lead, needs not be stated to the members of this society, but 
for the benefit of city officials and others who may read the 
paper, it should be plainly stated that they are quite as readily 
destroyed by electrolysis. 

The city engineer of Milwaukee, Mr. G. H. Benzenberg, has 
kindly sent me a photograph of a six-inch iron water main badly 
corroded. It is the best specimen of cast-iron pipe I have been 
able to obtain, although not the most serious case of corrosion. 

Mr. Benzenberg writes that the trouble in that city was chiefly 
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noticed upon the six-inch water main extending loo feet on each 
side of a point opposite the railway power station. Services 
entering this main were also destroyed, and all were renewed 
three times during the past two years. He states further, and 
I quote his own words, "at other points where powerhouses 
were established thereafter, the mains were immediately con- 
nected by extra heavy copper wires with the generator ; we 
have had no trouble with them so far.*' 

Mr. O. H. Tripp, engineer at Rockland, Me., recently fur- 
nished me with aspecimen of wrought-iron pipe destroyed in 
five months ; the fact is of special interest as it comes from a 
city having but a small railway system. 

In Boston, there have been water, as well as gas service pipes 
corroded through by electrolysis. I have not learned of any 
mains having burst from this cause. Measurements of water 
pipes in the city indicate they are still in danger, notwithstand- 
ing several thoroughly made connections with the pipes at the 
power station ; the same is true in Cambridge, Mass. This 
leads me to call attention to an interesting series of inquiries. 

The engineer of the water board at Rochester, N. Y., sug- 
gested to me, a short time ago, while looking into the question 
of electrolytic action upon the pipes in that city, that possibly 
there might be sufficient resistance in the joints of the water 
mains to cause an action upon the lead ring which forms the 
connection between sections of pipe. He stated that not un- 
frequently there is found a film of moisture between the pipe 
and this lead ring, and as the pipes are coated with a prepara- 
tion of tar or asphalt on both the inner and outer surfaces be- 
fore they are laid, there might be a poor electrical connection. 
Without having made any inquiries or tests upon this point, it 
seems to me, probable, that the careful calking which is given 
these lead rings would form in some portion of each joint a good 
electrical connection ; that is, one of very low resistance. Re- 
cent measurements, however, made in Boston and others made 
in Albany, during the latter part of March, this year, convince 
me that there is a very appreciable resistance in such joints. 

Fjg- 43 will illustrate the conditions at Albany. We found the 
negative side of the dynamo to be connected with the rails, and 
with ground plates in old wells ; no connection had been made 
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with water or other pipes. Directly in front of the power sta- 
tion the voltmeter indicated a pressure of 20 volts, between 
water pipe (an 8 inch cast-iron pipe) and the rail, the pipe being 
positive. A reading taken about 300 feet in either direction, 
up or down the street, indicated about 18 volts. At a point 
1,200 feet north, the reading was lowered to 12 volts. We then 
connected the rail side of the dynamo to the street hydrant and 
took new readings, finding i volt at the station, 7 volts at 300 
feet distant, the same south, and 8 volts at a point 1,200 feet 
north. 

These measurements, with similar indications in Boston, show 
plainly that there is a very appreciable resistance in the water- 
main joints. At the same time the measurements give fair evi- 
dence that the difference of voltage between any two sections 
of water pipe is very small. The interested parties at Albany 
have kindly consented to allow any facts or figures obtained 
there in reference to this subject to be placed in this paper. 

A few measurements made through the danger district will be 
of interest. The station is situated near the southern extrem- 
ity of the city. The danger district extends north about one 
mile, and over this portion of the district the following figures 
were obtained. They \^ere taken at nearly uniform distances 
of about 500 feet, beginning at the station. 
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MEASUREMENTS IN THE DANGER DISTRICTS. 

At Station. Cable to Earth. Positive, 12 volts. 

" " Rail " 25 ♦' 

" '♦ Water '' '' " 20 " 

500 Ft. North Cable" Earth *" 10 *' 

'' " " '' Track " 22 " 

" "' Water " " '' 12 '' 

1,000 " Cable" Earth " 6 " 

" " Track " 18 " 

" '* Water" " " 12 

1,500 " Cable" Earth " 6 " 

" ** " " Rail " 18 " 

'' " Water" " " j8 " 

2,000 " Cable " Earth " 8 " 

" " Rail " 16 " 

2,500 " " " Earth " 6 " 

" '* '' " Rail " 13 " 

" " Water" " " 8 " 

3,000 " Cable " Earth " 4 " 

" " " '' Rail " II " 

3,500 " " " Earth " 3 " 

" " Rail " 12 " 

" '' Water " " " 7 " 

4,000 " Cable " Earth " 3 " 

" " Rail " 8 " 

4,500 " " " Earth " 1 " 

" " " " Rail " I " 

" " Water " " Negative i " 

5,000 " Cable " " Positive ^ " 

It is proposed at Albany to extend large wires (0000) through 
the dangerous district, one wire for each system of pipes, con- 
necting the pipes to them at frequent intervals. 

It is probable that the remedy which has been applied to tel- 
ephone cables in some cities has been the more positive from 
the very failure, so far, to thoroughly protect the other systems 
of pipes against electrolytic action. Fig. 41 (already shown) 
may assist to a clear understanding of this. The cables are 
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here shown connected by a large wire to the dynamo, while 
water pipes are not so treated. Therefore, the current which 
enters the water pipes at points outside the danger district 
passes to the neighborhood of the power station, and, in leaving 
them there, raises the potential of the earth about the cables. 
In other words, the current flows from the water pipes to the 
ground and thence to the cables in order to reach the dynamo. 

Connecting any one system of pipes to the dynamo will, in a 
measure, protect other systems of pipes, but connecting all sys- 
tems reduces the certainty or margin of certainty of protection 
to any one system. This will be apparent from a little study of 
Fig. 41 just referred to. 

When all cables and pipes in the danger district are connected 
by sufficiently large conductors to drain them a careful adjust- 
ment in resistances in these several conductors may be found 
necessary in order to insure a balance between the several sys- 
tems of pipes. It may lead to the necessity of reducing the 
carrying capacity of the conductor returning to the dynamo 
from the rails themselves. 

The question has already arisen, and it doubtless will be re- 
peated here, " How small a difference of potential between pipe 
and earth will cause electrolytic action ?" In reply to this it 
may be stated that some of the worst cases of corrosion in Bos- 
ton have occurred where the difference was but one and one- 
half volts. Mr. A. T. Wells, of Chicago, in describing to me 
an examination of some of the first cases in Cincinnati, states 
that the " difference of potential between the cables and the 
rail was never more than one-half, and usually less than one- 
quarter volt." Such a difference between cable and rail would 
mean a much less difference between cable and earth, where 
electrolysis takes place. Mr. John C. Lee, of Boston, has ex- 
perimentally caused the corrosion on lead and iron by a differ- 
ence of potential of j-J-g^ volt. 

These facts certainly indicate that but a very small pressure 
is necessary to produce the action and should dispel the numer- 
ous statements that well bonded rails or a large amount of rail 
return wires will alone overcome the trouble. In some cities, 
where electrolysis is in progress to-day, the return copper nearly 
equals that of the trolley and feed wire system. We cannot 
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force the current to take one path exclusively when others are 
open to it. 

The facts given above, with others similar, though not enume- 
rated, lead me to these conclusions : 

ist. All single trolley railways employing the rails as a por- 
tion of the circuit cause electrolytic action and consequent cor- 
rosion of pipes in their immediate vicinity, unless special provi- 
sion is made to prevent it. 

2d. A fraction of a volt difference of potential between pipes 
and the damp earth surrounding them is sufficient to induce the 
action. 

3d. Bonding of rails, or providing a metallic return conduc- 
tor equal in sectional area and conductivity to the outgoing 
wires, is insufficient to wholly prevent damage to pipes. 

4th. Insulating pipes sufficiently to prevent the trouble is 
impracticable. 

5th. Breaking the metallic continuity of pipes at sufficiently 
frequent intervals is impracticable. 

6th. It is advisable to connect the positive pole of the dynamo 
to the trolley lines. 

7th. A large conductor extending from the grounded side of 
the dynamo, entirely through the danger territory and con- 
nected at every few hundred feet to such pipes as are in danger, 
will usually insure their protection. 

8th. It is better to use a separate conductor for each set of 
pipes to be protected. 

9th. Connection only at the power station, to water or gas 
pipes, will not insure their safety. 

loth. Connection between the pipes and rail, or rail return 
wires, outside of the danger district, should be carefully avoided. 

nth. Frequent voltage measurements between pipes and 
earth should be obtained, and such changes in return conduc- 
tors made as the measurements indicate. 

In closing this somewhat rambling paper, I can do no better 
than use words which will remind you of Patrick Henry ; " eter- 
nal vigilance " will be the " price " of pipes and cables where 
conditions favorable to electrolysis exist. 

Note. — See Cassier's Magazine, June, 1894, for article by J. H. Vail on 
"Complete Metallic Circuits for Electric Railroads." — (Editor.) 
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APPENDIX TO REPORT OF WESTERN 

GAS ASSOCIATION COMMITTEE 

ON ELECTROLYSIS. 



INDEX TO REFERENCES. 

An asterisk ['*'] indicates a reference of special interest. A dag-ger [f] signifies that 
the articlfe referred to is illustrated. A list of the periodicals indexed, explaining the 
abbreviations of their titles, follows the references. 



ELECTROLYSIS, GENERAL CONSIDERATION AND 
DISCUSSION. 

American Gas Lt. Assn., discussion. Am. G. L. Jour., Nov. 13, '93, p. 693 ; 
Jour. G. Ltg., Dec. 5, '93, p. 1038 ; Prog. Age, Nov. i, '93, p. 379 ; 
W. and G. Rev., Nov., '93, p. 4. 

Allyn, H. A., on *' Effects of Trolley System on Gas and Water Pipes," * Am. 
G. L. Jour., Mch. 6, '93, p. 326, Mch. 13, '93, pp. 362 and 366 ; Jour. 
G. Ltg., Apr. II, '93, p. 639. 

British Joint Parliamentary Committee, with Board of Trade regulations, Am. 
G. L. Jour., July 31, '93, p. 154, Aug. 28, '93, p. 296; Elec. World, 
• Aug. 12, '93, p. 119, Dec. 16, '93, pp. 455 and 464, Apr. 14, '94, p. 502 ; 
Electricity, July 12, '93, p. 354, Aug. 9, '93, p. 41, Mch. 21, '94, p. 132 ; 
Gas Eng. Mag., Apr. 10, '94, p. 228; Jour. G. Ltg., June 6, '93, p. 
1039. June 27, '93, pp. 1207 and 1222, *July 4, '93, p. 38, July 25, '93, 
pp. 163 and *i8i, Aug. i, '93, p. 209, Djec. 5, '93, *p. 1048 ; Prog. Age, 
Jan. I, '94, p. 10; St. Ry. Gaz., *Apr. 7, '94, p. 161, July 15, '93, p. 
213 ; W. and G. Rev., Oct., '93, p. 14. 

Brooklyn, N. Y., Board of Commissioners of Electrical Subways; experiences 
and suggested remedies, Elec. Eng., Feb. 28, '94, p. 190; *Elec. Rev., 
Mch. 21, '94, tp. 143; St. Ry. Gaz., Mch. 31, '94, fp. 147; ♦W. and 
G. Rev., Mch., '94. 'f p. 13. 

Note. — At the meeting of the Western Gas Association at Cleveland, Ohio, 
May 16, 1894, their Committee on Electrolysis made a report (printed by each of 
the American gas papers in their first issues after the meeting), appended to 
which was this list of references to articles relating to the subject. — Ed. 
7 
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Chemical Applications of Electrolysis, Am. G. L. Jbur., Feb. 26, '94, p. 297 ; 
Elec. Rev., Apr. 21 and 28, and May 4, '93. 

Editorial References. Elec. Eng., Evils of insufficient return circuits, Apr. 12, 
'93, p. 359 ; •* Drop the Trolly in the Slot," May 17, '93, p. 479 ; Elec- 
tricity, Quantity of current carried by pipes regulated by their relative re- 
sistance to track-circuit, Apr. ii, '94, p. 163 ; Prog. Age, June 15, '93, 
p. 209 ; Appeal to the Courts Recommended, *Aug. i, '93, p. 250 ; Cor- 
rosion due to causes other than electrolysis, Mch. i, '94, p. 77; St. Ry. 
Gaz., May 6, '93, p. 113 ; " Unless a remedy is found, a protest against 
ground returns will be raised that will be powerfully supported," May 27, 
*93, p. 143 ; Electrolysis of great importance to railways as a commercial 
question, apart from annoyance to other interests, Apr. 14, '94, p. 165, 
Apr. 21, *94, p. 177 ; Corrosion due to causes other than electrolysis, Apr. 
28, *94, p. 189; St. Ry. Jour., Responsibility of Railway Cos. has in- 
creased, June, '93, p. 373 ; Electrolytic action greater than has been sup- 
posed, adequate returns must be supplied, Apr., '94, p. 236 ; W. and G. 
Rev., "A Matter of Importance," Sept., '93, p. i ; *Mch., '94, p. 4. 

'* Electrolysis of Pipes," account of investigations, experiences and proposed 
remedies, *Eng. Rec, Oct. 14, '93, p. 315 ; reprints, *Am. G. L. Jour., 
tOct. 30, *93, p. 619 ; *W. and G. Rev , Oct., '93, p. 6. 

Famham, I. H., his remarks before New Eng. Assn. Gas Engineers, *Am. 
G. L. Jour., Mch. 12, '94, p 362. 

Farnham, I. H., before Institute Electrical Engineers, Elec. Eng., *fApr. 25, 
'94, pp. 372 and 374 ; Elec. Rev., *fApr. 25, '94, p. 195 ; Elec. World, 
*tApr. 28, '94, p. 567 ; Electricity *\ApT. 25, '94, p. 188 ; Prog. Age, 
♦fMay I, *94, p. 176 ; St. Ry. Gaz., *tApr. 21, '94, p. 181 ; West Elec, 
♦fApr., 28, '94, p. 208. 

Gibbs, Lucius T., on "Tests of Street Railway Return Circuits." Pipes 
should not be used ; discussion of losses to railway itself. Elec. World, 
June 10, '93, pp. 423 and 425. 

Milne, Peter, before American Water Works Association. Synopsis, Am. G. L. 
Jour., Oct. 9, '93, p. 514; W. and G. Rev., Sept., '93, p. 12 ; Notes. 
Jour. G. Ltg., Oct. 24, '93, p. 758 ; St. Ry. Gaz., Sept. 30, '93, p. 328. 

Morse, C. H., on experiences in Cambridge, Mass., Jour. N. E. W\ W. Assn., 
*Mch., '93, p. 139; St. Ry. Rev., May, '93, p. 283 ; W. and G. Rev., 
*Apr., '93, p. 10. 

New England Association of Gas Engineers, see Allyn's paper above ; also Am. 
G. L. Jour., *Mch. 12, '94, p. 362. 

Ohio Gas Light Association, Discussion, Am. G. L. Jour., Apr., 23, '94, p. 586 ; 
Prog. Age, Apr. 16, '94, p. 162. 
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Perrine, F. A. C, on "Electrolytic Corrosion of Piping Systems in Neighbof- 
hood of Grounded Electric Circuits," — "it is not at all unlikely that the 
courts may ultimately decide that such [railway] systems are liable for 
damages produced by their straying currents," St. Ry. Gaz., *June lo, 
93. PP- 1^3 a"<i i68. 

Rau, O. M., before Wisconsin Electric Club, on Overhead Trolleys; system 
defended, West Elec, \ApT. 14. '94, p. 185. 

Saginaw, Mich., Water Board's Report, W. and G. Rev., Sept., '93, p. 4. 

Smith, W. Nelson, on " Electrolytic Effects in Street Railway Return Circuits," 
St. Ry. Gaz., *Feb. 3, '94. pp. 51 and 55, *Feb. 10, '94, p. 68 ; ♦fFeb. 
17. '94, p. 78. 

Street Railway Review Articles, Mch., '93, Feh^, '93, June, '93, p. 364. 

Willard, B., on " Rail Returns." Theory of using earth as auxiliary to rail cir- 
cuit should have been exploded at the time of origin. Electrolysis of 
pipes a clear proof of imperfect rail circuits, indicating an expenditure of 
energy which should not occur. Recommends better bonding. St. Ry. 
Gaz., Mch. 3, '94, p. 106. 

REPORTS OF ELECTROLYTIC INJURIES. 

Albany, N. Y. Supt. Bailey, of Water Works, calls electrolysis "a menace to 
the city and a constant source of expense," W. and G. Rev., Feb., 
'94. p. 6. 

Battle Creek, Mich., Jour. G. Ltg., tjuly 4, '93, p. 31 ; Prog. Age, fjune 15, 
'93, p. 209 ; St. Ry. Gaz., fjune 24, '93, p. 188. 

Boston, Mass., St. Ry. and Elec. News, Dec, '92, p. 179 ; see also Farnham's 
paper and references under N. E. Assn. Gas Engineers. 

Brooklyn, N. Y., W. and G. Rev., Sept., '93, p. i ; Telephone Cables Dam- 
aged, Elec. Eng., Aug. 23, '93, p. 175 ; see also under report of Subway 
Commission above. 

Cambridge, Mass., W. and G. Rev., Dec, '92, p. 2; see also Allyn's and 
Morse's papers. 

Chicago, 111., Destruction of Telephone Cables, West Elec, tJuly i, '93, p. 7; 
Opposition on I*art of Underwriters to Extension of Trolley Lines in 
Down-town Districts, West. Elec, Nov., 18, '93, p. 268. 

Cleveland, O., St. Ry. Gaz., May 6, '93, p. 119 ; W. and G. Rev., Jan., '94, p. 5. 

Dayton, O., see report of discussion in Ohio Gas Light Association. 

France, Prog. Age, *Mch. i, '94, p. 86. 

Hamilton, Ont., St. Ry. Rev., June, '93, p. 364. 

London, Eng., Am. G. L. Jour., May 23, '92, p. 745, 
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Los Angeles, Cal, St. Ry. Rev., June, '93, p. 364. 

Lotiisville, Ky., W. and G. Rev., Jan., '94, p. 5. 

Memphis, Tenn., see Remarks of J. T. Lynn, in American Gas Lt. Assil. 
Discussion. 

Milwaukee, Wis., St. Ry. Gaz., May 27, '93, p. 143 ; St. Ry. ReV., June, '93, 
p. 364, tjan., '94, p. 16, see also Milne's paper above. 

Nashville, Tenn., W. and G Rev., July, '93, p. 8. 

Omaha, Neb., W. and G. Rev., Feb., '94, p. 6; also foot-note to Farnham's 
paper. 

Peoria, 111., Water Co., petition City Council against allowing railways to use 
ground returns, Elec. Eng., Dec. 27, '93, p. 554; W. and G. Rev., 
Jan., '93, p. 5. 

Rochester, N. Y., Statement of City Electrician Barnes, L. H. and P., July, 

'93, p. 27. 
Rockland, Me., see reference in Farnham's paper. 

Saginaw, Mich., St. Ry. Rev., June, '93. p. 364 ; W. and G. Rev., Sept., '93, 

p. 4. 
Sftult Ste. Marie, Mich., Jour. G. Ltg., May 2, '93, p. 770. 
St. Louis, Mo., Water Main Burst, Am. G*. L. Jour., Apr. 9, '94, p. 521. 

Zanesville, O., Mains and services both Destroyed, St. Ry. Gaz., fMch. 17, 
'94, p. 122 ; W. and G. Rev., fFeb., '94, p. 6. 

REPORTS OF ARC EFFECTS. 
Boston, Mass., see AUyn's paper. 

Indianapolis, Ind., Am. G. L. Jour., Feb. 27, '93, p. 300, and *tApr. 3, '93, 
p. 478 ; St. Ry. Gaz., June 24, '93, p. 188; St. Ry. Rev., fMay, '93, p. 
310 ; W. and G. Rev., Apr., '93, p. 12. 

London, Eng., Jour. G. Ltg., July 4, '93, p. 38. 

New York City, Arc from Leak on Edison Circuits, Proceedings American Gas 
Lt. Assn., Vol. 6, p. 118 ; or Am. G. L. Jour., Aug. 2, 1883. 

Paris, France, Am. G. L. Jour., *tMch. 20, '93, p. 402 ; St. Ry. Gaz., Aug. 
12, '93, p. 255 ; W. and G. Rev., May, '93, p. 11. 

REMEDIES. 

Insulating Pipes. General references, W. and G. Rev., July, '93, p. 8, and 
Sept., '93, p. 4 ; also FArnham's paper and American Gas Lt. Assn. 
discussion. 
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*• Anti-suIphuric Enamel," Elec. World, 5>ept. i6, '93, p. 214. 

Boxing Pipes and Covering with Caoutchouc, Am. G. L. Jour., Mch. 20, '93, 

p. 405. 
Pitch, Angus Smith's Mixture, Jour. G. Ltg. , July 4, '93, p. 39. 

Wrapping with Tarred Hemp and Enameling, St. Ry. Gaz , Aug. 26, '93, 
p. 279. 

Wiring Pipes to Ground-Plates, Am. G. L. Jour., fOct. 23, '93, p. 582; L. H. 
and P., tOct., '93, p. 192 ; W. and G. Rev., fNov., '93, p. 6. 

Paralleling Mains, Am G. L. Jour., May 29, '93, p. 776. 

Reversing Currents, St. Ry. and Elec. News, Dec, '92, p. 179, and July, '93, 
p. 98 ; Prof. Barrett's report, St. Ry. Gaz., July i, '93, p. 193 ; also 
references in Allyn's, Farnham's, Morse's, and Perrine's articles, q, v. 

Supplementary Ground Wires Between Tracks, their insufficiency ; see articles 
by Cahoon, Malochee, and Vail, referred to in next paragraph. 

Rail-Bonds and Rail Returns, discussed and recommended by J. B. Cahoon, 
Elec. World, Oct. 28, '93, p. 331 ; by M. Hoopes, St. Ry. Gaz., Feb. 
10, '94, p. 65 ; by H. J. Malochee, St. Ry. Jour., Apr., '94, pp. 234 and 
236, St. Ry. Rev., Apr., 15, '94, p. 216 ; by T. J. McTighe, Elec. Eng., 
Sept. 12, *93, p. 282, Elec. World, Sept. 30, '93, p. 249; Electricity, 
Oct. 4, '93, p. 142; Eng. News, Sept. 28, '93, p 247 ; St. Ry. Jour., 
Oct., '93, p. 660; St. Ry. Rev., Oct., '93, p 631 ; West. Elec, Sept. 
30» '93. P- 171 ; also in Cass. Mag , Feb., '94, p. 331 ; by W. Nelson 
Smith, St. Ry. Gaz., Feb. 10, '94, p. 68 ; by J. H. Vail, in references 
given under paragraph on Track Feeders ; by C W. Wason, St. Ry. 
Jour., June, '93, pp. 370 and 373 ; St. Ry. Rev., May, '93, p 289, and 
Mch. 15, '94, p. 174; by B. Willard, St. Ry. Gaz., Mch. 3, '94, p. 106. 

Resistance Tests by Messrs. Warner & Thayer, *tElec Eng., Nov. 9, '92, p. 

454. 
Acme Rail-bond, St. Ry. Gaz , fFeb. 24, '94, p. 94. 
Hoffman & Brogan's Rail-bond, West. Elec, Mch 17, '94, p. 130. 
Vail's, St. Ry. Gaz., Feb. 24, '94, p 93. 

Continuous Rails, Elec Eng., Oct. 26, '92, Apr. 26, '93, pp. 409 and 411, 
fAug. 9, '93, p 140 ; Eng. News, Oct 27, '92, p. 388 ; Jour. Assn 
Eng. Soc, *Feb., '93, p. 55; St. Ry. Gaz., July 22, '93, p. 226; St. 
Ry. Jour., Aug., '93, p. 559, Jan., '94, p. 36; St. Ry. Rev., Nov. i, 
'92 ; St Ry. and Elec. News, Feb. '94, p 14, Mch., '94, p. 28. In St. 
Louis, St. Ry. Rev., Feb. 15, '94, p. 65. 

Three- Wire System ; advocated, St. Ry. Gaz., fFeb. 17, '94, p. 78 ; In use in 
Portland, Ore., Elec. World, Apr. 7, '94, p. 455, St. Ry. Rev., Apr. 15, 
'94, p. 207 ; at Toronto, Can., Elec. Eng., fFeb. 28, '94, p. 177. 



Digitized by 



Google 



54 

Ground Plates ; recommended, St. Ry. Rev., Mch., '93, May, '93, p. 312 ; St. 
Ry. and Elec. News, Dec, '92, p. 179. 

Sabold Ground-Rod System, St. Ry. Jour., Apr., '93, p. 264. 

Increasing Earth Conductivity by Salt, St. Ry. Gaz., Apr. 14, '94, p. 168. 

Declared Insufficient, Rastron's tests, St Ry. Jour., Dec, '93, p. 810 ; opinion 
of J. B. Gaboon, Elec World, Oct. 28, '93, p. 331. 

Avoidance at Halle, Germany, Elec. World, Jan. 13, '94, p. 60. 

Extent and Uncertainty of Earth's Resistance, Elec Eng., Aug. 23, '93, p. 181. 

Intentional Use of Pipes as Return Conductors. Wiring Rails to Pipes, Jour. 
Assn. Eng. Soc, Jan.. '94, p. 19 of "Proceedings"; St. Ry. Gaz., 
Aug. 5, '93, p. 250, Feb. 17, *94, p. 79 ; also Milne's paper. 

Wiring Gas and Water Pipes Together ; recommended St. Ry. Rev., June, '93,. 
p. 364, Mch. 15, '94, p. 152. Its Danger Where Cement Joints are 
Used, Am. G. L. Jour., Mch 6, '93, p 328, W. and G. Rev., Apr., 
'93, p. 12. 

Wiring Pipes to Negative Terminals of Railway Generators, Elec. World, Apr. 
28, '94, p. 575 ; Electricity, Oct 4, '93, p. 142 ; St. Ry. Rev., Mch. 15, 
*94, p. 152. Cautioned, St. Ry. Rev., June, '93, p. 360. See also 
Brooklyn report, and Farnham's and Morse's papers. 

Motor-Generators along line of Railway ; see Farnham's paper. 

Alternating Currents, Prog. Age, Jan. i, '94, p 18 ; St. Ry. Gaz , Feb. 10, '94, 
p. 68. Of low frequency, see Farnham's paper. 

General Article on Electrolysis by Alternating Currents, Arthur Sankey in 
Electricity, Jan. 17, '94, p. 2. 

** Metallic Instead of Grounded Circuits," paragraph in paper of Geo. P. Lowe 
before Pacific Coast Association of Fire Chiefs, St. Ry. Gaz., Mch. 24, 
'94, p. 135 ; West. Elec, Mch. 24, '94, p. 147. 

Overhead Feeders or Supplementaries, paper by R. Fleming, recommending 
these, and expressing opinion as to inefficiency of bonds, West. Elec, 
Sept., 30. '93, p. 169. 

Insulated Track Feeders, recommended by J. H. Vail, in ♦paper before National 
Electric Light Association, Elec. Eng., Mch 7, '94, p. 199 ; Elec. Rev., 
Mch. 7, '94, p. 116 ; Elec. World, Mch. 10, '94, p. 331 ; Electricity, 
Mch. 7, '94, p. 102 ; Prog. Age, Apr. 2, '94, p. 137 ; St. Ry. Gaz., 
Dec. 16, '93, p. 473, and Mch. 3, '94, pp. 97 and loi ; St. Ry. Rev., 
Apr. 15, *94, p. 213 ; West. Elec, Mch. 10, '94, p. 116. 

Considered Less Effective than Rail-bonds, Jas. Raley in St Ry Rev., June, 
'93, p. 360. 
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Storage Batteries, *Report of C. O. Mailloux, Committee of American Street 
Railway Association, Elec World, Oct. 28, '93, p. 340; St. Ry. Rev., 
Oct., '93, p. 610 ; West. Elec, Nov. 4, '93, p. 242. 

Extended Working Tests at Washington, ♦St. Ry. Gaz., Feb. 10, '94, p. 66. 

Paragraphs in Report of Chief Walker, of Philadelphia, Elec. World, Aug. 19, 
'93, p. 137. 

Double Overhead Trolleys, St. Ry. Gaz., July 15, '93, p. 213, Feb. 10, '94, p. 
68 ; see also recommendations of Brooklyn Subway Commissioners, and 
report of discussion in Ohio (ias Lt. Assn. 

Prof. Barrett's opinion, no better suggestion yet made, St. Ry. and Elec. News, 

July, '93, P- 98. 
Objections to, St. Ry., Gaz.. July i, '93, p. 193, July 8, '93 p. 210. 

CONDUIT SYSTEMS. 

General consideration of conduit question — Articles by Albert Stetson, discuss- 
ing a number of forms of conduit, *f West. Elec. Jan. 20, '94, p. 28, 
Jan. 27. 94, p 45, Feb. 3. '94, p. 53, Feb. 10, '94, p. 64; Paragraphs, 
Elec. World, Dec. 30, '93, p. 490, Eng. News, Jan. 25, '94. 

Suggestions by S. D. Mott, Elec. World, Apr 28, '94, p. 576. 

'* Will closed conduits supersede trolley in large cities?" Article by F. C. Per- 
kins, Electricity, Mch 29, '93, p. 146, and Apr. 5, ^93, p. 163 ; St. Ry. 
Gaz., Mch. 18, '93, p. 29. 

Conduit and trolley will both be improved, but will always be complementary, 
editorial, Elec. Eng., Apr. 11, '94, p. 327. 

Metropolitan Traction Co.'s $50,000 offer for system superior to overhead trolley 
and equally cheap to operate, likely to result in conduit system, St. Ry. 
Jour., Apr., '94, p. 222. 

Objections ; Conduit systems cannot take place of trolley, Electricity, July 
5i '93^ P- 342, St. Ry. Gaz., Sept. 30, '93, p. 327, heavy business a 
necessity to their installation, St. Ry. Rev., Apr. 15, '94, p. 197. 

Bradley conduit, fSt. Ry. Rev., Oct., '92. 

Brain covered conduit, Elec. Rev., vSept. 9, '92, p. 317, fSt. Ry. Rev., Oct., '92. 

Buda-Pesth conduit, Eng. News., May 19, '92, p. 517. Notes on its success, 
Elec. World, Apr. 15, '93, p. 281, July i, '93, p. 8, July 29, '93, p. 85; 
St. Ry. Gaz., June 3, '93, p. 159, Aug. 26, '93, p. 280. 

Electrical Conduit Traction Equipment Co.'s (Griffin) Conduit, Elec. Eng., 
June 7, '93, p. 559, fFeb. 21, '94, p. 161 ; Elec. World, June 10, '93, p. 
436 ; Electricity, June 7, '93, p. 295 ; St. Ry. Gaz., June 10, '93, p. 169 ; 
West Elec, tJ^ly i, '93, p. 9. 
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Folsom's conduit, St. Ry. Gaz., Sept. 9, '93, p. 297. 

Franklin condqit, Elec. Eng., Apr. 4, '94, p. 300. 

Griffin Elastic conduit, see Electrical Conduit Traction Equipment Co. 

Hieatzman Double-trolley conduit, St. Ry. Rev., July, '93, p. 441. 

Irish closed conduit, Elec. Eng., fDec. 21, '92, p. 599. 

Love conduit, Elec. Eng., fSept. 2, '92, p. 273, Oct. 25, '93, p. 370, and *Feb. 
28, '94, p 179 ; Elec. World, *Oct. 28, '93, p. 342 ; Eng. News, Nov. 2, 
'93. P- 346 ; ^t. Ry. Jour., Feb., '93, p. 76 ; St. Ry. and Elec. News., 
Apr. '94, p. 41 ; West Elec, Oct. 28, '93, p. 226> Notes on its success, 
Elec. Eng., Feb. 7, '94, p. in ; Elec. World, Aug. 19, '93, p. 137; St. 
Ry. Gaz., Oct. 28, '93, p. 395, Jan. 27, '94, p. 46. 

Magnetic Electric Railway Co.'s closed conduit, Elec. Eng., fPeb. 21, '94, p. 
160. 

Munsie-Coles conduit system, in Hartford, Conn., Elec. Eng., fMay 17, '93, 
p. 480, Feb. 14, '94, pp. 135 and 136. 

Oler's Conduit, West Elec, fjan. 13, '94. 

Perkins Elastic Conduit, fElec Eng., Mch. 8, '93, p. 229 ; Electricity, Mch. 
15, '93, p. III. 

Petersen Conduit, Elec. Eng., Mch. 21, '94, p. 253; St. Ry. Gaz., Mch. 10, 
'94, p. 112 ; wSt. Ry. Rev., Apr. 15, '94, p. 185. 

Stetson Conduit, of Universal Electric Co., at Coney Island, Elec Eng., 
fjuly 5, '93, p. 12, Oct: 18, '93, p. 342, and ♦Jan. 17, '94, p. 49 ; Elec. 
World, tjuly i, '93, p. 13, July 8, '93, p. 31, Sept. 23, '93, p. 238, and 
*Oct. 7, '93, p. 279 ; Electricity, Jan. 10, '94, p. 310; St. Ry. Gaz., 
Jan. 10, '94, p. 35 ; West Elec, Feb. 10, '94, p. 64. 

Wheless Conduit, at Washington, D. C. ; may use rail as return conductor, or 
not; Elec Eng., f May 10, '93, p. 460. 

PERIODICALS INDEXED. 

American Gas Light Journal, [Am. G. L. Jour.] 32 Pine St., N. Y., weekly. 
Per annum, $3.00. 

Cassier's Magazine, [Cass. Mag.] World Bldg , New York, monthly. Per 
annum, $3.00 ; single copies, 25c. 

Electrical Engineer, The, [Elec Eng.] 203 Broadway, New York, weekly. 
Per annum, $3.00. 

Electrical Review, The, [Elec. Rev.] 13 Park Row, New York, weekly. Per 

annum, $3.00. 
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Electrical World, [Elec. World] 253 Broadway, New York, weekly. Per 
annum, $3.00 ; single copies, loc. 

Electricity, [Electricity] 6 Park Place, New York, weekly. Per annum, $2.50. 

Engineering News, [Eng. News] Tribune Bldg., New York, weekly. Per 
annum, $5.00 ; single copies, 15c. 

Engineering Record, [Eng. Rec] 277 Pearl St., New York, weekly. Per 
annum, $5.00 : single copies, 12c. 

Gas Engineer's Magazine, [Gas Eng. Mag.] 14 Duke St., Adelphi London, 
W. C, England, monthly. Per annum ^ 6s. 6d. 

Journal of the Association of Engineering Societies, Qour. Assn. Eng. Soc] 
Franklin Institute Bldg., Philadelphia, monthly. Per annum, $3.00; 
single copies, 30c. 

Journal of Gas Lighting, [Jour. Gas Ltg.] it Bolt Court, Fleet St., London, 
E. C, England, weekly. Per annum, American subscription, $7.00. 

Journal New England Water Works Association, [Jour. N. E. W. W. Assn.] 
New London, Conn., quarterly. Per annum, $2 00 ; single copies, 75c. 

Light, Heat and Power [L., H. and P.] Drexel Bldg., Philadelphia, monthly. 
Per annum, $3.00 

Progressive Age, [Prog. Age] 280 Broadway, New York, semi-monthly. Per 
annum, $3.00. 

Street Railway Gazette, [St. Ry. Gaz.] Monadnock Block, Chicago, weekly. 
Per annum, $3.00 ; single copies, loc. 

Street Railway Journal, [St. Ry. Jour.] World Bldg., New York, monthly. 
Per annum, $4.00 ; single copies, 35c. 

Street Railway Review, [St. Ry. Rev.] 269 Dearborn St. , Chicago, monthly. 
Per annum, $2.00 ; single copies, 25c. 

Street Railway and Electrical News, [St. Ry. and Elec. News] 419 Lumber 
Exchange, Minneapolis, Minn., monthly. Per annum, $2.00. 

Water and Gas Review, [W. and G. Rev.] 37 Warren St., New York, monthly. 
Per annum, $1.00 ; single copies, loc. 

Western Electrician, [West. Elec] 6 Lakeside Bldg., Chicago, weekly. Per 
annum, $3.00 ; single copies, loc. 
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OBSERVATIONS ON SUNDRY METHODS 

OF MAKING WATER GAS FROM 

BITUMINOUS COAL. 



Written for the American Gas Light Association by Frederic Egner, 

Norfolk, Va. 



Water Gas, in its practical form generally but little under- 
stood ; its advantages not comprehended ; its progress strenu- 
ously opposed by those highest in authority in the gas business 
twenty years ago, has made such rapid strides in professional, 
individual and corporate favor, the past decade, that the first 
condition has now completely changed ; and hence the writer, 
in presenting this paper, is confronted with the knowledge that 
he cannot hope for originality with any portion of his subject. 
Let us trust, however, that the facts to be placed before you, 
may lead to such an interchange of experiences, that, as it some- 
times happens, these shall be of sufficient practical value, to 
recompense us for the time given to the reading of this compo- 
sition, and thus, in a measure, make up for its deficiencies. 

The genesis of water gas, which briefly stated, consists in 
bringing carbonaceous material to an incandescent condition, 
then passing steam through the mass, thereby decomposing both; 
afterwards carbureting or not, the gas thus produced, has some 
time ago entered that stage, when the subject would no longer 
be interesting to an up-to-date audience of gas engineers; but 
in our daily practice are often developed peculiarities, the sum 
of the knowledge of which we define as " Experience." And 
proportionably, as we may be endowed with that desirable qual- 
ity, which largely, though not by any means wholly, makes up 
the science of the gas engineer, we are enabled to overcome 
difficulties continually arising. But, no one may be so fortunate, 
or the reverse, as to have fall to his lot a complete personal 
acquaintance with all the possibilities to be encountered in the 
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pursuit of our professional duties ; hence we gather at these an- 
nual conventions, freely exchanging experiences, with result ad- 
mitted, that the various Gas Association meetings of the past, 
have had a decided beneficial influence, not only upon the per- 
sons in attendance, the readers of the published proceedings, 
but also upon the gas and kindred industries at large. Pardon 
this digression, which is, in a sense, intended as my apology for 
having ventured to accept our Secretary's invitation to write a 
paper for this occasion. 

In the early days of water gas one of the objections urged 
against it was, that bituminous coal could not be employed in 
its manufacture. Even retort house coke was pronounced by 
supposed good authorities, to be altogether unsuitable for the 
purpose. In those days, it happened once upon a time, that a 
prominent and high ranking gas engineer sent a then young gas 
man, incognito, to the works of the company employing the 
author, to learn if it was true, and if so, how we were using 
coke in the making of water gas, since he without trial, had de- 
clared it could not be done. 

But it was done; and now we know that good retort house 
coke, weight for weight, is better than anthracite coal for that 
purpose, and it is only a matter of cost which should be used. 
And so it is used at a number of works, and was soon after the 
incident related, even at those managed by the " Doubting 
Thomas " referred to, who by the way, has years ago passed 
over "To the Silent Majority," respected and regretted by all 
who had the good fortune to have the honor of his acquain- 
tance. The supposed impossibility to employ bituminous coal 
directly in the manufacture of water gas, naturally stimulated 
invention. The writer himself caught the fever, so to speak, 
and designed an apparatus by means of which all kinds of gas 
coals were quite successfully used to make water gas in a cupola 
generator. But in the end, at the suggestion of the president 
of the company — himself a gas engineer of acknowledged abil- 
ity, and a past president of this Association — the coal was first 
converted into coke in the good old way, and the latter used in 
the water gas apparatus. The average results of one year, dur- 
ing which the writer was connected with that company, and 
when 88,987,000 cubic feet of 20.87 candle power water gas were 
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made, were as follows : Used per thousand cubic feet of gas 
made, 30.19 lbs. of retort house coke; 3.51 gallons of Lima 
crude oil, and ^y^ of one gallon of 63 degree gas naphtha, and 
made per man, 87,585 cubic feet per day. 

Heating the apparatus was done by drawing the air up through 
the fuel, and it was so arranged, that drawing up or down, or 
running steam to make gas — up or down — could be indulged in. 
Quite a number of patents for apparatus and process for making 
illuminating water gas from, or by aid of bituminous coal direct, 
were issued ; a few of which only have survived, or ever even 
reached a practical test. Several methods are now in operation; 
and if, in the following necessarily brief description, the author 
shall succeed to shed additional light upon these — not too well 
known methods — and enable some of you to arrive at a closer 
conception as to what may be expected from them, he may, per- 
haps, after all be excused for writing this paper, and bringing 
the matter before you. The following which comprises the 
principal features of the apparatus, and the work done, is here- 
with respectfully submitted. 

Within the past two years an advertisement could be seen in 
some of our technical journals, from which the following is an 
extract : 

" The only successful process for making water gas from bi- 
tuminous slack." 

" A plant in actual operation since July 28, 1892." 

" Only 3 gallons of crude oil required for carbureting, to pro- 
duce 24 c. p. gas." (How much 24 c. p. gas ? F. E.) 

" No condensation in pipes." 

While knowing that a portion of this claim was absolutely 
without foundation in fact, and willing to believe that it was 
made in ignorance of the truth on the part of the advertisers, 
though that seemed barely possible, the whole matter seemed 
to invite honest investigation ; and hence, a little over a year 
ago, at date of writing, at considerable personal expense and 
inconvenience, the works where all this was claimed to be done, 
was quietly visited. The cold facts found were, that the plant 
was scarcely even in an experimental stage, unless it be so re- 
garded by reason of the superintendent's trying to operate the 
apparatus like the old Lowe water gas machines were run, and 
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with anthracite, not bituminous slack, or any other kind of bitu- 
minous coal. 

According to a reiterated statement of the general manager 
of the promoting company who had the patents to sell, 75.41 lbs. 
of coal and 2.99 gallon^ of oil were required to produce 1,000 
cubic feet of gas of an undefined candle power, but say as the 
advertisement put it, 24 c. p. gas. How much, per man em- 
ployed Qould be made, could not be learned. But the superin- 
tendent in charge stated, that if the gas was left over night in 
the small holder into which it was delivered so hot that, while 
gas was made, one could not bear their bare hands upon it, it 
would shrink 40 per cent. The results claimed were calculated 
before the shrinkage took place. The gas was not metered at 
all at the works, excepting by the lift of the small holder referred 
to. Such was the statement made to me, and which seemed to 
be borne out by what was seen on that visit. 

The apparatus consisted of five cylindrical, vertical shells, 
from about six to four feet in diameter, as near as could be 
judged. These cylinders, of boiler -iron lined with fire-brick, 
were standing in a row and at the top were connected with a 
horizontal, cylindrical shell, of apparently the same dimensions. 
There were fire doors, poke holes, steam and blast valves, dis- 
tributed all over this apparatus, no doubt, where it was found 
to be most suitable, and on top were several hoppers through 
which the coal was to be charged when required. The device 
looked rather too complicated for good work, and such indeed 
the superintendent in charge said it was, and that that was one 
reason why he was trying to change in into a ** Lowe " appara- 
tus. Please bear in mind, however, that it is more than a year 
since the plant described was visited by the writer, and it may 
have been greatly improved during that time. Let us hope 
that the inventor has, or may yet, succeed in reaching that per- 
fection with his apparatus, to which, no doubt, he honestly 
aspired. 

But there is a lesson in all this short history, which those who 
are, or wish to be, interested in the gas business, would do well 
to ponder. 

During the 21st annual meeting of this Association, those 
who were at Chicago may recollect the reading of an invitation 
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to visit the works of the " Cicero Gas Co.," where a new pro- 
cess, of much promise, was said to be in operation. The Col- 
umbian Exposition proved the strongest attraction for the visit- 
ing gas man, and only three members of the Association, the 
officers of the Cicero Gas Co. excepted, availed themselves of 
this opportunity. We found the works in fairly good order, 
though not yet complete in all its details, but through the cour- 
tesy of the superintendent of the works, the engineer of the 
company, and the genial inventor and adapter of the process, 
who was there in person to explain everything that could be 
desired, a fairly good insight into the practical working of the 
apparatus wasx had. The present output of the company is 
much less than the capacity of the works and it appeared diffi- 
cult, for that reason, to obtain the exact producing power of 
the plant. The novel portion of the plant consisted in the gas 
generators, which were designed with especial view to using bi- 
tuminous coals in the production of illuminating water gas. 

Youghiogheny gas coal, and Du Quoin nut, which is a good 
variety of steam coal, have been used, also others, all with sat- 
isfactory results. As enriching material, crude oil was employed 
for everyday work. The duplicate apparatus at the works men- 
tioned, occupied a floor space of 32 ft. x 45 ft., and required 
three men on each shift to operate it and make the gas up to 
inlet of purifiers. The producing capacity averages easily 400,- 
000 cubic feet in 24 hours for the pair, although if the output 
warranted continuous working it is believed, and can be readily 
understood, that the results in every way would be better than 
can be now reported. The apparatus is intended to be worked 
in duplicate, as then it is at its best, but it is not impracticable 
to operate them singly. The sets, forming the duplicate appa- 
ratus, are connected below the bottom grate at the base of the 
generators, by means of a large valved pipe, the object of which 
is, that gas made in a downward run of one set may be passed 
upwards through the heated material in the other, thereby in- 
suring thorough and useful decomposition of all steam, oil and 
tar vapors, which may not have been sufficiently acted upon in 
the first set. A single set consists of a vertical, cylindrical gen- 
erator 7 ft. outside and 4 ft. inside diameter and 1 1 ft. 6 in. 
high, one inclined chamber or internally fired retort 22 ft. long, 
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7 ft. diameter and one' fixing chamber 7 ft. diameter and 30 ft. 
high. The retort is " D " shape inside, and 30 in. x 54 in. in 
section. It has two fire boxes with independent though inter- 
nal grates forming part of it. 

The lower end is joined to the generator and the upper one 
to the fixing chamber. Coal fed in at the upper end is gradu- 
ally coked and reaches the generator as coke. Air blast pipes 
are connected to bottom of generator, fire boxes of retort and 
fixing chamber. The course of products of combustion and 
gas is downward through the fixing chamber, and is assisted in 
the first instance by both a blower and exhauster, and when gas 
is made, by'an exhauster only. Having seen the process in full 
operation, we cannot doubt that by means of this apparatus bi- 
tuminous coal can be utilized direct in the production of illumi- 
nating water gas, with entire satisfaction. The resultaof several 
special tests made were reported to be as follows : 

Using Youghiogheny coal, 4.31 gallons of oil and 36 pounds 
of said coal produced 1,000 cubic feet of 26 candle power gas. 
The same quality and quantity of gas required 4.66 gallons of 
oil and 48-^pounds of coal, when Du Quoin nut was used. Gas 
making runs average 8 minutes ; blowing up or heating, 6 to 8 
minutes. The fires are cleaned once in twelve hours. Fuel 
used under boilers, to make steam, is not included in that re- 
ported, but it is assumed that about as much would be required 
for that purpose as with the ordinary anthracite water gas gen- 
erators. 

The method adopted for making water gas, by one of the 
larger companies near New York City, is well worth consider- 
ing, for although anthracite coal or coke can be used with very 
good results, it is, at the same time, one of the successful meth- 
ods for employing soft coal direct, in making water gas. 

Neither can the process be regarded in the light of an exper- 
iment any longer, for not less than 600,000,000 cubic feet of 
non -carbureted gas has been made in the manner about to be 
described, at these works since they were first started, and a 
very efficient coal gas plant owned by the company, has been 
" Let down,'* the water gas plant furnishing all the gas required 
at this date. The first two sets of this apparatus were put at 
work early in November, 1891, and within two years six sets 
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have been added to the original two. The conclusion must be 
that the company is satisfied with the process. These ** Sets " 
consist each of a water gas generator:, hydraulic seal and a 
multi-tubular condenser, which by means of the heat recovered J 
from the passing gas furnishes from fifty to seventy-five per 
cent, of the steam used at the works. Besides these primary : 
condensers, there are the usual scrubbers and condensers in 
another building, the same as in any ordinary gas works. In 
this process no air blast is employed. Instead of that the heat- 
ing up is accomplished by drawing air down through the fuel 
in the generators, which are supplied with a fire-brick grate. 

During the process of heating up, the generators are open at j 
the top, and when making gas these openings are, of course, ! 
closed. The "Runs'* are made in about the same time as in i 
the well known " Lowe " process. •; 

But no one who has not been there to see for himself, can ap- ' 
preciate the quietness of the whole operation. There is no j 
whizz and bang, flame and smoke as in most of the cupola water ' 
gas apparatus. Unless looking on, one would not know that gas 
was being made ; or in other words, that the apparatus was in 
operation at all. The ground space occupied by a set is 14 ft. 
3 in. X 9 ft. The dimensions of the generators are 9 ft. out- 
side and 6 ft. 8 in. inside diameter, and 16 ft. extreme height. 
The maximum capacity of one of these generators is said to be 1 
400,000 cubic feet daily, but the average daily production has j 
been found to be easily 300,000 cubic feet, with the kind of ; 
material now used, viz.: "Sterling" coal. This coal is not a ^ 
gas coal but a superior blacksmith coal which is largely used as '\ 
a steam coal. About 5 per cent, of the fuel put into the gen- , 
erators is taken out when cleaning same. The cleaning is done 
once every 24 hours. The net results are 50,000 cubic feet of i 
uncarbureted water gas made from each ton of coal used, and j 
150,000 cubic feet of inferior fuel gas per ton, which latter is 
consumed mostly under the carbureting retorts. The carbu- ; 
reting of the gas made in the generators is done in this way : | 
Oil gas is made in the well known manner, in retorts formerly 
used for making coal gas, and the two gases, the uncarbureted 
water gas and the oil gas, are mixed at the inlet of the purify- ; 
ers and from there on, pursue the usual course of all illumi- j 
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nating gas. Eight retorts are required to each generator used. 
Some of the retorts are still fired with coke. The coke-fired 
retorts carbonize 7 gallons of oil per hour, and the gas fired ones, 
9 gallons per hour. Four and eight-tenths gallons of 68 to 70 de- 
gree naphtha are used per thousand cubic feet of 25 candle power 
gas made. Including all labor, up to inlet of purifiers, 81,500 
cubic feet are made per man employed. When anthracite coal 
or coke is used in the generators, the producing power of same 
is increased about 25 pier cent. The writer has seen gas made 
in this manner, elsewhere. It was seen in operations where 
steel was melted ; bars, plates and rods made ; and all work 
done, from tempering watch springs to making large circular 
saws, files and other tools. At the same time, gas was drawn 
from the holders supplying factories to heat dwelling houses, 
and with aid of the Auer, or Welsbach incandescent gas burner, 
light them too, in a very superior manner. There should be 
food for serious reflection in all this for such of the members 
of this Association as are located in manufacturing districts, 
as the uncarbureted article can be produced very cheaply, as 
you can figure for yourselves from the data given. 

It would seem to the author to require no great stretch of im- 
agination, to suppose a suitably located gas works, furnishing, 
during the day time, the many millions of cubic feet of good 
gas for fuel, which, when supplied cheap enough, would beyond 
doubt, not only be used by those already so fortunate as to be 
near such a plant, but it would attract other factories to the 
neighborhood ; because cheap gas for fuei would cheapen man- 
ufactures of various kinds and add not a little to the comfort 
of mankind by effectually ridding suffering communities of the 
smoke nuisance, so often and so widely complained of. At night 
a small portion of the plant only, would suffice to easily supply 
the necessary illuminating medium, by means of the " Auer " or 
other incandescent burner, or by carbureting the gas in th§ 
ordinary manner. 

There would be no need of the immense holder capacity which 
some have anticipated, none whatever ; and the whole matter 
seems feasible, is practicable, and seems financially desirable 
for persons who are looking for a safe, profitable investment of 
money, 
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This paper would be incomplete without reliable data for com- 
parison. Hence the everyday results with a more generally 
known method of making illuminating water gas are given, and 
a set of the " Impro.ved Lowe Water Gas Apparatus " has been 
selected as the standard. These results are not quoted as the 
best attainable, by any means, with the apparatus named, but 
are such as any one may easily obtain under like conditions. 

(The unprofessional auditor or reader will please note that in 
all the results herewith given, the cost of purification, repairs 
to works, maintenance of plant, distribution, and the dozen or 
more additional items — all of which comprise in total, the cost 
of gas at the consumer's burner — are not included, because 
these form no part of this subject at all.) 

The apparatus giving the following results, consists of a gen- 
erator 6 ft. outside and 4 ft. inside -diameter, and 13 ft. 9 in. in 
extreme height ; a carbureter of about the same outside dimen- 
sions, and a superheater or fixing chamber of like outside di- 
ameter and 20 ft. high, also a hydraulic seal and a scrubber and 
condenser. The whole apparatus is easily accommodated, in- 
cluding ample working room, in a space 18 ft. x 50 ft. During 
a certain month, when the conditions of atmosphere and earth 
were most agreeable for obtaining exact results, the apparatus 
was operated a portion of each day, and the total hours run 
were 363 ; number of runs made, 1,048 ; gas made per run, 
4,417.74 cubic feet ; gas made per hour, 12,754.27 cubic feet; 
made per man employed at apparatus per day, 77,163 cubic feet. 
To produce 1,000 cubic feet of 24-candie power gas, required 
4.67 gallons of 70 degree naphtha and 52.74 lbs., all told, of 
coal. This included all material bought, hence, waste or shrink- 
age as well. Had the apparatus not been idle more than one- 
half of the time, naturally, better results would have been ex- 
pected and made, for while standing idle the consumption of 
fuel in both boiler and generator continued — reduced, of course 
— but, nevertheless, it was wasteful. 

In conclusion, permit me to say, that the comparatively recent 
history of water gas, and its triumph over all obstacles, once 
more reminds us that ^* Great is Truth, and it shall prevail," 
and again emphasizes the old, old lesson, that everything has two 
sides, which in turn should remind us, that though we have fre- 
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quentiy brought to our notice, illusive, impracticable, sometimes 
only supposed — though in reality obsolete— alleged improve- 
ments for making gas, we should not aim to be too conservative 
and reject everything indiscriminately which may be honestly 
presented for our consideration. Remember, that while it may 
be commendable (within reasonable limits) to be conservative, 
to be progressive (with judgment) is no less so, to say the least, 
and the record of water gas is in evidence of that, as one of 
the most recent blessings of this progressive age. 



PUBLIC OWNERSHIP OF GAS 
PROPERTIES. 



Written for the American Gas Light Association, 
BY Walton Clark, of Philadelphia, Pa. 



The development of the industrial socialistic idea in America, 
has naturally found an early expression in the advocacy of 
municipal, or state ownership, of the industries that generally 
are, and admittedly should be, operated as monopolies. Among 
them the more notable are railroads, telegraph lines and gas 
properties. These natural monopolies, because of the large 
investment they represent, the quasi public character of their 
functions, and the number of their customers and employees, 
appear to the conscientious socialist peculiarly fitted to form 
the thin end of the wedge with which he hopes to split our 
industrial system ; while the socialistic demagogue finds in an 
exaggeration of their powers, privileges and immunities, and of 
the success attending present public ownership, a theme as 
certain to secure him applause as it appeals to the prejudice of 
his auditors. 

While in general the reasons for or against public ownership 
of one industry apply to the discussion of the public ownership 
of any industry ; there are enough facts peculiar to each to 
justify an independent analysis of the socialistic claims relative 
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to each. Through the courtesy of your council I am enabled 
to present to you some of the facts and arguments applying to 
the gas industry. 

Two monographs advocating the affirmative of the proposi- 
tion that municipalities can, with propriety and advantage, en- 
gage in the manufacture and sale of illuminating gas, have been 
widely quoted. They are — " The Relation of the Modern Muni- 
cipality to the Gas Supply," by Edmund J. James, Ph. D. of the 
University of Pennsylvania ; and " Municipal Ownership of Gas 
in the United States," by Edward W. Bemis, Ph. D., now of the 
Chicago University. 

It is my purpose to briefly review the arguments offered by 
these distinguished authors in support of their position. 

Preliminary to this argument Professor James advances the 
proposition that the burden of proof is on the opponents of 
public ownership. An inquiry into the nature and purpose of a 
municipal organization should develop the strength of this con- 
tention,. if strength it have. 

A municipal corporation is formed by the authority of the 
state, from which it received its charter, with certain duties and 
privileges, each as expressed in the charter. The true and 
necessary functions of municipal authority are few and jjimple 
of expression. They are the provision and maintenance of 
public improvements, /. ^., pavements, parks, sewers, public 
buildings, etc., and the exercise of the police power ; the latter 
covering the protection of the health and peace of the com- 
munity, and the property of the citizens. " Its business is to 
protect property and person, leaving to individuals all the 
liberty compatible with this protection." Municipalities are 
purely artificial. Being formed to aid and protect men in the 
legal exercise of their various talents, they should not assume 
any function that it is not clearly evident cannot be performed 
by individuals, or associations of individuals, without harm to 
the general interest. The assumption by a municipality of any 
function that can be performed by individuals, is, then, an in- 
terference with the natural order that demands a complete 
demonstration of public advantage for its justification ; there- 
fore, the contrary of Prof. James' proposition is true, and the 
burden of proof is on the advocates of public ownership. 
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The argument they offer in support of their proposition dif- 
fers from the usual broad socialistic contention only when it 
touches upon points peculiar to the gas industry. 

They say, (ist) Gas is a necessity. Gas manufacture and 
supply is of economic necessity a monopoly ; and Prof. James, 
voicing the general sentiment of the advocates of municipal 
control, writes — "Public Ownership is the natural system in all 
cases of necessary monopolies." 

2nd. — Gas distribution involves occasional disturbance of the 
surface of the street. The streets are thie proper care of the 
municipality, and, therefore, any business involving their dis- 
turbance should be controlled by the municipality. 

3rd. — As a large consumer of gas, in street lighting, a city 
has an interest in gas manufacture, that justifies it in establish- 
ing municipal works. 

4th. — Public Ownership of industries tends to purity and 
efficiency in the management of public affairs. 

5th. — Gas companies are oppressive in their charges, their 
product is inferior, and their function can be better and more 
cheaply performed by the municipality. 

That the manufacture and supply of gas in any district should 
be a monopoly is generally admitted ; and if gas were the only 
satisfactory source of light available for nocturnal illumination, 
and therefore necessary in every household, and upon every 
street corner within municipal limits, its supply could reason- 
ably be called the monopoly of a necessity. 

But the fact is that gas is so far from being a necessity of 
modern municipal life that in the oft cited city of Wheeling, 
where gas was sold at 75 cents per 1000 cubic feet, there were in 
1891 less than 3500 premises consuming gas, in a population of 
40,000. x\bout one-half of the residences of Wheeling were 
then lighted from sources other than gas. 

The development of the electric light, and the perfecting and 
cheapening of lamps and lamp oils, are a guarantee of good 
service, and against extortion, on the part of venders of gas, 
and will forever prevent gas companies from being monopolists 
of the supply of a satisfactory artificial illumination. That 
these sources of illumination are satisfactory is proved by their 
presence on the premises of the poor, the well-to-do and the 
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tich; \h residences, factories and stores. It fcannot, then, b€ 
held that the supplying of gas, while necessarily a monopoly, is 
ever the monopoly of a necessity, and that therefore the pro- 
tection of the public demands that it be municipally controlled. 

The common practice among American municipalities of 
ihaintaining water works, forms no precedent of value to advo- 
cates of municipal gas works. Pure water is the prime neces- 
sity to comfort, health, and even to life. There is no substitute 
for it. No question of choice or economy enters into the mat- 
ter. Every man must have it, and the need will perish only 
with the race. 

The best argument in favor of municipal control of water 
works is the necessity of protecting the source of supply from 
depletion and contamination. A city can legislate to this pro- 
tection, where the source is within its limits, and can influence 
state legislation when necessary to the end, as can no private 
corporation. Such protection is not necessary to the mainte- 
nance of the purity, illuminating value, or supply of artificial 
gas. 

The only point common to water and gas supply is that ea<ih 
is taken by the user, as wanted, from an opening upon his own 
premises, the openings being connected to a common store 
through pipes laid in the streets. And this brings us to the 
second argument of the advocates of municipal control. 

If an industry involving the occupancy of the subsoil, or 
the occasional disturbance of pavements, should therefore be 
municipally controlled, all street railway, electric, telephone 
and pneumatic tube enterprises, must take their place with the 
gas business, in the programme of the advocates of municipal 
works. 

That there is no paving necessity justifying the undertaking 
of all, or any, of these, is shown by the facts. Cities trust to 
contractors to lay their pavements. Their proper repair can 
be, and in many cases is, secured by the same system that now 
compels the paving contractor to the discharge of his duty. It 
may be confidently asserted that pavements broken by gas com- 
panies in the conduct of their business are as promptly and 
thoroughly repaired as are pavements broken by municipal 
authorities for sewer and other subsoil work. In any event, the 
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pavement question is so easily adjusted that it carries little 
weight in an argument in favor of municipal ownership of in- 
dustries. 

Argument 3rd is quickly answered. At this date the amount 
of street gas lighting is a small and diminishing quantity. Its 
place is being occupied by the electric light ; slnd this is true 
in cities owning gas plants. The city of Wheeling has recently 
erected an electric plant in part for this purpose. The public 
lighting is too small a part of the business of gas manufacture 
and supply to justify a city undertaking municipal works. A 
municipality cannot be the manufacturer of every article it con- 
sumes. 

Referring to the fourth argument of the advocates of public 
ownership, I cannot join Professors James and Bemis in their 
wholesale denunciation of American governing bodies, and 
their comprehensive arraignment of the men whose savings are 
represented by gas shares. I do, however, agree with the 
former, that, if corruptible men are in charge of our public 
affairs, a change from private to public, or from public to pri- 
vate, ownership, " merely changes the form " of the temptation 
to corruption. The one means to purity in public, as in private 
business, is purity in the men entrusted with its conduct. Dis- 
honesty found its opportunity before Stevenson or Murdock 
was born, and cannot be deprived of it by a change to public 
ownership of railroad and gas properties. 

If increased efficiency be the accompaniment of municipal 
conduct of the gas business, the fact will appear in the analyses 
necessary to determine the validity of the fifth claim. 

This last claim of the municipal control advocates admits of 
examination in the light of actual experience, and may be 
proven valid, or overthrown, by the test of figures. Before 
examining the figures it will be profitable to review the argu- 
ments offered in support of their position by writers in the 
affirmative of the proposition that the conditions surrounding 
municipalities enable them to operate gas plants more economi- 
cally than can private companies. 

Prof. James, in his monograph above referred to, says : 
"There are some considerations which go far to justify the 
statement that the public can manufacture more cheaply than 
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private enterprises. In the first place, a city can usually obtain 

the capital at lower rates than private individuals 

Secondly, since the gas company must be a monopoly it is 

peculiarly liable to attacks from the public There is 

an element of risk which must be made good by higher divi- 
dends during the periods of rest.'* 

As far as the risk in the business affects a private corporation, 
and not a municipality, it is within the power of the municipality 
to at once remove it, to its own and the corporation's advantage. 
Aside from the tendency of some municipalities to confiscate 
gas property, by reducing the selling price of gas to a non- 
remunerative figure, there is but one element of risk to which a 
private corporation is more liable than a municipality — the risk 
of gas competition. The electric light, the candle, the oil lamp, 
are as much to be feared by the municipal plant, run on the 
principle that it should pay its way in interest, sinking fund, 
etc., as by the private plant. The light and the heat agent that 
is to supersede gas in the future, if there be such an agent, is as 
sure to work out its destiny to the injury of municipal as of 
private investment. This being true, a municipality that in- 
sures to its gas corporation a certain and exclusive tenure re- 
moves at once the necessity of the higher rate of interest or 
dividend, of which Prof. James complains. 

A municipality may reasonably exact from the gas company 
valuable concessions in return for an assured exemption from 
gas competition. Such an arrangement insures the maximum 
of advantage to both municipality and company. A number of 
admirable systems are in actual operation. 

In continuing the analysis of this claim to greater possibility 
of low cost of production under municipal than under private 
ownership, I will assume that all public officers will be conscien- 
tious in the discharge of their duties, and will labor as efficiently 
in the employ of a municipality as for their own account. 

Intelligence and honesty being engaged in the manufacture 
and distribution of gas, and the purchase of gas making appa- 
tus and materials, for the municipality, we would have the 
actual labor, materials, and repairs cost as low, and quality as 
high, in municipal as in private works similarly circumstanced. 
To find the price at which the product of the works must be 
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sold to preserve the equities, there must be added to the cost 
of labor, materials, and repairs, the interest at which the city 
can borrow money on its gas works bonds; a depreciation 
charge to cover such wear and tear on the plant as cannot 
prdperly be included in the repairs account ; a sinking fund, to 
permit the charging off of apparatus outgrown or become obso- 
lete, and the taxes the plant would return to the city, if operated 
on private account. This would make the gas works simply 
self-supporting, and the benefit derived by the city treasury, 
from the existence of the municipal plant, would be only that 
of a consumer of gas, and directly in proportion to the number 
of units of volume the city consumed. 

The idea of a revenue from the sale of gas by a municipality 
is utterly repugnant to all ideas of equity. Cheaper gas is the 
only possible excuse for municipal control. If profit for the 
reduction of taxation were the object, the minimum of injustice, 
actual and possible, would be done by adopting an industry the 
product of which is a necessity to every citizen, and is used by 
citizens somewhat in proportion to the individual relief from 
the lightening of the taxation burden. This is probably not 
true of any industry, and certainly not true of the gas business. 

The municipal works being run, as its advocates generally 
assert it should be, for the purpose of cheapening gas, the gas 
must, in equity, be sold at its cost, including interest charges, 
etc.; the city paying the gas works account for all the gas used 
for public illumination. 

The one item of cost left to consider, and the only one in 
which an advantage is claimed for city ownership, is interest on 
money borrowed for the erection or purchase of works. 

As a borrower the city would have no advantage over a pri- 
vate company guaranteed against competition. Money bor- 
rowed by the city for application mainly to reducing the cost 
of living to gas consumers, a class of citizens, must in equity 
be borrowed upon a gas works bond, a lien upon the gas prop- 
erty and the right to operate the same, and upon this only. It 
is not fair to borrow upon the credit of the entire people for 
the benefit of a part. There is a limit to the credit of any 
municipality, as of any state or individual, at a given rate of 
interest. The limit is often unknown until reached, but what- 
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ever it may be, each dollar borrowed brings it one dollar nearer. 
The borrowing power of the whole people should be exercised 
only in providing funds to be expended for the benefit of the 
whole people — as for pavements, parks, sewers, etc. Nor should 
the municipality incur the risk, inseparable from any manufac- 
turing business, for the benefit of any class of citizens, however 
large. Borrowing upon a gas works bond, as above, removes, 
in part, the element of risk of loss from failure in the business 
due to competition, or other cause ; for in the event of failure 
the bond holder takes the works and franchise for the debt. 
Therefore, the gas works bond of the municipality must be on 
the same footing, and hence command the same rate of interest 
as the bond of a private gas company. A parallel line of rea- 
soning demonstrates that justice demands that the gas works 
bear its portion of the taxation burden. 

Therefore, from the conditions just assumed, conditions favor- 
able to the claim of the advocates of municipal ownership, and 
which will come into existence coincident with the millenium, 
the conclusion is inevitable, that a municipality cannot make 
gas at a lower cost than can a private company. Thus is 
answered the only argument advanced by the Professors above 
mentioned in support of their claim that public ownership will 
tend to cheap production. 

If the claim that the functions of a gas company can be bet- 
ter and more cheaply performed by a municipality receives any 
support from experience in public ownership, it should be devel- 
oped from an examination of the gas undertaking of the city of 
Wheeling, which Prof. Bemis calls " the most conspicuous ex- 
ample of success in municipal ownership." The latest reports 
in my possession are dated 1891. 

Gas sells in Wheeling for 75 cents per 1000 cubic feet. Ac- 
cording to the books it costs 43.7 cents delivered to the con- 
sumer. The accounts make no reference to depreciation, in- 
terest or taxes, which must be included in a statement of actual 
cost. For this argument I accept Prof. Bemis' estimate of 
depreciation, 2 per cent. Taxes in Wheeling are 1.2 per cent. 
These charges should obviously be estimated upon the struc- 
tural value of the plant. Again I accept Prof^ Bemis' low esti- 
mate, $380,000, Interest must be figured on the investment. 
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This has been sworn to by the superintendent, at $800,000. 
The rate of interest on Wheeling bonds with the entire credit 
of the city as security, is from 4^ per cent, to 6 per cent. A 
gas works bond would certainly command 5 per cent. These 
various charges amount to 45.1 cents per 1000 cubic feet, on 
the gas output of 115,340,000 cubic feet ; and, added to the cost 
as shown on the books, brings the actual cost of the gas to about 
14 cents per 1000 cubic feet more than Wheeling gets for it. 

This estimate includes the gas used for public lighting as if 
sold at 75 cents per iqoo cubic foot. Crediting all the gas sold 
to private consumers as paid for, the cost of the gas used for 
public lighting is $1.44 per 1000 cubic feet. 

The direct inference is that the city of Wheeling is deceiving 
itself, and in the end will have to pay roundly for its present 
neglect of depreciation, as it is now paying, in the loss of inter- 
est and taxes, for the present luxury of a municipal works. 

Wheeling's proximity to the sources of materials is in large 
part the cause of the apparent low cost of gas. I will not 
weary you with the analyses necessary to demonstrate that 
municipal control at Wheeling, as elsewhere in America, has 
not resulted in low cost or selling price of gas light, costs of 
materials, etc., being considered. There would be no difficulty 
in demonstrating the fact. 

That the gas is not exceptionally good may be neadily demon- 
strated. The auditor of the city has sworn that the illuminat- 
ing power of Wheeling gas is from 16 to 18 candles. Superin- 
tendent Darrah claims about t8 candles. 

There are but seven of the twenty-one private companies in 
the United States, supplying each 100,000,000 to 200,000,000 
cubic feet of illuminating gas per annum, that sell a gas of less 
than 20 candle power. The average for the twenty-one com- 
panies is 22.65 candles, or about 26 per cent, better for private 
companies, at all comparable with Wheeling. (See Brown's 
Directory of Gas Companies for data.) 

The above is what analysis reveals of the " most conspicuous 
example of success in city ownership." 

I will not weary you with analyses of the accounts of other 
municipally controlled plants. A statement of what analysis of 
the Philadelphia situation reveals will suffice. 
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It is only by neglecting depreciation and taxes, and charging 
its customers 80 per cent, more per unit of light than is charged 
by private companies in New York, (this item amounting in 
1 89 1 to $1,540^000) that Philadelphia was able to make a fair 
interest on the $20,000,000 that had been offered for the plant 
and franchise. The price has this year been reduced from 
$1.50 to $1.00 per 1000 feet. A special committee of the Select 
Council of Philadelphia made a report dated Mar. 29, 1894, con- 
sidering the effect of this reduction upon the revenues of the 
city. I extract from the report, as follows : 

** The Director of Public Works has placed the cost of the City's gas plant at 
fourteen million seven hundred and twenty-six thousand seven hundred and 
thirty-six ($14,726,736) dollars and three cents ; in other words, the citizens of 
Philadelphia have invested that sum of money in a manufacturing plant from 
which they have a right to expect an adequate return in dollars and cents. 
Even a superficial examination of the finances of the Gas Bureau will show that 
under present conditions a return upon this investment is almost an impossibility* 
Take, for instance, the year of 1892, the most successful year in the operation of 
the gas works. 

During that year the net profit was $1 ,033,990 03 

To which add fifty (50) cents a thousand for all gas used for pub- 
lic lighting 310,229 00 

Making a total profit of $1,344,219 03 

The total income from gas supplied to consumers was 3,497,917 00 

By the reduction oi the price from one (i) dollar and fifty (50) 
cents to one (i) dollar, one-third of this income is at once cut 

off , amounting to 1,165,972 51 

Leaving as a total net profit 178,246 52 

From this sum must be taken the interest on the value of the 

works as above stated, say 5 per cent. 738,136 80 

The wear and tear of the plant, 2 per cent 295,254 72 

A total of . . . $1,033,391 52 

Which under any proper system of conducting a business enter- 
prise which does not seem as yet to have entered into the 
management of the books of the gas bureau, would show a 
deficit of 855,145 00 

Your committee do not wish to be understood as using this as an argument 
against dollar gas. It is simply to show that under the present conditions of 
manufacture and distribution, one dollar gas means an increase of burdens to the 
tax-payers without any compensation whatever." 
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Wheeling and Philadelphia have been instanced because of 
their prominence in the arguments of the industrial socialists. 
As far as I am acquainted with other municipally controlled gas 
works, their record is no better than that of the cities cited. 

A general understanding of these facts relative to present 
public ownership, should somewhat dull the wedge with which 
the conscientious socialist seeks to split our industrial system ; 
and a few pertinent inquiries based upon them should silence, 
for the moment, the rantings of the socialistic demagogue. 

Note by the Editor. — In relation to the subject of the foregoing paper 
will be found an article in the Forum, November, 1889, and the following 
references afford much very pertinent and interesting matter : 
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UNITED STATES PATENTS RELATING 

TO GAS. 

Issued since Januarv ist, 1894. 



January 2d. 

511,848. Apparatus for Testing Gas Pipes. Wilhelm P. Kesserling^, 
Chicago, Ills., assignor of one-half to Henry P. Beiler, same place. Filed 
September 6, 1892. Serial No. 445,205. 

511,950. Process of and Apparatus for Carbureting Air. Samuel 
Hibes, York, Pa. Filed January 12, 1893. Serial No. 458,138. 

512,026. Gas-Lamp. Michael Hicks, New York, N. Y. Filed April 25, 
1893. Serial No. 471,769. 

512,056. Gas-Heater and Germ-Destroyer. Wilson L. Potter, Hartford, 
Conn. Filed Jannary 9, 1893. Serial No. 457,713. 

512,132. Gas Heating Apparatus. James W. Underwood, Sheridan, Ind-. 
Filed April 5, 1893. Serial No. 469,137. 

512,135. Diaphragm Gas-Meter. Jacob B. Wallace, Erie, Pa., assignor to 
Metric Metal Co., same place. Filed March 6, 1893. Serial No. 464,646. 

512,141. Automatic Gas -Valve Mechanism for Water Heaters. 
Joseph Winterflood, London, England. Filed January 21, 1893. Serial 
No. 459,203. Patented in England March 12, 1888 ; No. 3,785. 

512,191. Water-Heater. James T. Hanrahan, Albany, N. Y. Filed July 
14, 1893; Serial No. 480,545. 

512,222. Gas Stove or Heater. David Rogers and Thomas Jones, Pitts- 
burg, Pa. Filed March 15, 1893. Serial No. 466,046. 

January 9th. 

512,268. Gas Heating Attachment for Solid-Fuel Stoves. George 
Bavier, New York, N. Y, Filed May 12, 1893. Serial No. 473,930. 

512,270. Apparatus for Manufacturing Gas. John D. Blakeley, Toledo, 
Ohio, assignor to John W. Flulce, Alfred C. Neel and Frank B. Losee, 
same place. Filed May 7, 1892. Serial No. 432,132. 

512,307. Clock Mechanism for Operating Gas Cock. Henry F. Lossie, 
Owensborough, Ky. Filed March 10, 1893. Serial No. 465,444. 
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512,315. Igniting Device for Gas or Lamp Burners or Oil or Gas 
Stoves. Bernard C. Olson, Chinook, Mont. Filed May 25, 1893. Serial 
No. 475,503. 

January i6th. 

512,703. Gas -Forcing Plant. Ebenezer Hill, South Norwalk, Conn. 
Filed October 24, 1893. Serial No, 488,988. » 

513,950. Apparatus for the Manufacture of Gas. Paul Dvorkovitz, 
London, England. Filed March 31, 1893. Serial No. 466,498. Patented 
in England March 18, 1893 ; No. 7,893. 

513,028. Oil Gas Burner. Isaac Wood.. Minneapolis, Minn. Filed Aug. 
26, 1893. Serial No. 484,112. 

January 23d. 

513,112. Gas and Electric Coupling. William J. Kelly, Boston, Mass. 
Filed September 19, 1893. Serial No. 485,761. 

513,289. Igniter for Gas-Motors. William F. Wert, New York, N. Y., 
assignor to Clement Gould, same place. Filed April 13, 1893. Serial No. 
470,169. 

513,300. Electric Gas-Lighter. Winsor L. Brown, San Francisco, Cal. 
Filed June 22, 1893. Serial No. 478,501. 

January 30th. 

513,486. Gas-Engine. Henry T. Dawson, Salcombe, England. Filed April 

24, 1893. Serial No. 471,630. 

513,514. Gas-Holder August Klonne, Dortmund, Germany. Filed July 

25, 1893. Serial No. 481,396. 

513,786. Gas Pressure Gauge. Charles W. Hinman, Boston. Mass. Filed 
June 14, 1893. Serial No. 477,555- 

513,790. Gas-Burner. Solomon M. Kemp, Baltimore, Md., assignor of 
one-half to William T. Henderson, same place. Filed January 31, 1893. 
Serial No. 460,205. 

513,945. Apparatus for Utilizing Producer Gas as Fuel for Calcin- 
ing Limestone. William A. Koneman, Chicago, 111 , assignor to the 
Chicago Heat Storage Co., same place. Filed June 23, 1892. Serial No 
437,679- 

513,959. Gas- Making Apparatus. James E. Weaver, Pittsburg, Pa 
Filed November 20, 1891. Serial No. 412,508. 
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February 6th. 

514,143. Gas-Burner Regulator. Frank M. Brooks and Charles J. Wol- 
freys, Brooklyn, assignors by direct and mesne assignments to John L Vos- 
burgh, Buffalo, N. Y. Filed March 27, 1893. Serial No. 467,725. 

514,185. Gas-Making Apparatus. Charles C. Gilmore, Indianapolis, Ind. 
Filed May 12, 1893. Serial No. 473,907. 

514,211. Gas-EngIne. Barton H Coffey, New York, N. Y. Filed Nov. 
14, 1892. Serial No. 451,954 

514,218. Oil-Gas Burner. John M. Ferguson, Chicago, 111. Filed Dec. 
14, 1892. Serial No. 455,125. 

514,271. Gas-Engine. Henry Pokony, Philadelphia, Pa. Filed June 23d, 

1892. Serial No. 437,682. 

514,310. Furnace for Natural Gas. Fred. Denz, Buffalo, N. Y., as- 
signor of one-half to Felix Denz, same place. Filed September 11, 1893. 
Serial No. 485,220. • 

514,359. Vapor Gas-Engine. William W. Grant, Brooklyn, N. Y. Filed 
June 22, 1893. Serial No. 478,486. 

514,428. Gas-Regulator for Water-Heaters. Adolph H. Schlueter, 
Oakland, Cal. Filed June 16, 1892. Serial No. 436,952. 

February i3tb. 

514,631. Gas-Mixer. David P. Stirk, Indianapolis, Ind. Filed March 11, 

1893. Serial No. 465,576. 

514,713. Gas-Engine. Charles S. Hisey, Aurora, Ind. Filed September 
17, 1892. Serial No. 446,128. 

February 20th. 

514,919. Combined Cooking-Range and Gas-Stove. Reuben R. Finch 
and Thomas J. Hodgkins, Peekskill, N. Y., assignors to the Union Stove 
Works, same place Filed July 6, 1892. Serial No. 439,103. 

514,994. Gas-Producing Furnace. Samuel P. Hutchinson and S. Lloyd 
Wiegand, Philadelphia, Pa. Filed February 20, 1893. Serial No. 462,941-. 

514,996. Gas-Motor. Karl A. Jakobson, Christiania, Norway, assignor to 
L. A. Enger & Co., same place. Filed December 13, 1892. Serial No. 
454,976. 

515,050. Carbureting Apparatus for Gas or Vapor Engines. George 
E. Hoyt, San Francisco, Cal. Filjed June 13, 1893. Serial No. 477,479 
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515,116. Gas or Petroleum Motor. Henry M. L. Crouan, Paris, France: 
Filed April 25, 1893. Serial No. 471,772. 

515,287. Carburetor. Gustave Cabrie-Gardien, Paris, France. Filed July 
18, 1893. Serial No. 480,848. 

515,295. Combined Steam and Gas Motor. James G. Lightford, Indian- 
apolis, Ind., assignor of one-half to Henry Stacey, same place. Original 
application filed July 31, 1891. Serial No. 398,404. Divided, and this 
application filed July 21, 1892. Serial No. 440,735. 

515,297. Electric Igniter for Gas-Engines. Joshua Low and James 
Gow, Steubenville, Ohio. Filed May 13, 1893. Serial No. 474,154. 

February 27th. 

515,397. Electric Gas-Lighter. John O. Dahlgren, Boston, Mass. . Filed 
December 30, 1893. Serial No. 495,233. 

515,440. Carburetor. John T. McCarrier, Minneapolis, Minn., assignor 
of five-sixths to Edward S. Austin, Amasa C. Paul and Charles G. Hawley, 
same place. Filed June 15, 1893. Serial No 4771639. 

515,500. Means of Generating Gases under Pressure for Obtaining 
Motive Pov^ter. Alfred Nobel, Paris, France. Filed July 29, 1892. Serial 
No. 441,611. 

515,530. Gas-Engine. Ernest Narjot, San Francisco, Cal. , assignor to Henri 
Vayre, same place. Filed August 2, 1892. Serial No. 441,962. 

515,569. Gas - Producer. Leon Bemelsmans, Brussels, Belgium. Filed 
May I, 1893. Serial No. 472,463. Patented in Belgium, April 26, 1892 ; 
No. 99.433- 

515,669. Gas-Burner. Henry A. Fry, San Francisco, Cal. Filed February 
23, 1893. Serial No. 463,389. 

515,680. Apparatus for the Manufacture of Gas. John W. Hayes, 
New Brunswick, N. J. Filed July 26, 1893. Serial No. 481,566. 

March 6th. 

515.758. Automatic Gas-Burner. George I. Ewers, San Francisco, Cal. 
Filed February 16, 1893. Serial No. 462,935. 

515.759. Lighting Device for Gas-Burners. George I. Ewers. San Fran- 
cisco, Cal. Filed July 13, 1893. Serial No. 480,362. 

515,770. Gas-Engine. John W. Hartley and John Kerr, Kilmarnock, Scot- 
land. Filed March 9, 1893. Serial No. 465.233. 

515,909. Art of Manufacturing Ammonia. Hans A. Frasch, Cleveland, 
Ohio. Filed April 15, 1893. Serial No. 470,417, 
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515,908. Valve for Gas-Saving Regulators. Jay C. Richardson, New 
York, N. Y., assignor to the Union National Gas Saving Co., same place. 
Filed March 29, 1893. Serial No. 468,237. 

516,107. GAS-BrRNRR. Robert Pemberton, Anderson, Ind. Filed February 
6, 1893. Serial No. 461,247. 

516.153. Heating Attachment for Gas-Burners. Edith Copland, Wash- 
ington, D. C. Filed December 30, 1893. Serial No. 495,165. 

516.154. Ammonia-Still. Abram Ellis, Columbus, Ga., assignor of one- 
half to William R. Brown, same place. Filed June 11, 1892. Serial No. 
436,377. 

March 13th. 

516,226 Apparatus for Manufacturinc; Water-Gas. John R. Peters, 
Georgetown, Pa. Filed October 3, 1892. Serial No. 447,705. 

516,328. Governor for Gas-Burners. Alfred Hall, Buffalo, N. Y., as- 
signor of three-fourths to John L. Vosburgh, same place. Filed September 
13, 1893. Serial No. 485,379. 

516,344. Apparatus for Simultaneously Scrubbing, Purifying, and 
Condensing Gas. Charles W. Blodget, New York, N. Y. Filed May 
12, 1893. Serial No. 474,020. 

516,351. Furnace for Producing Fuel-Gas. John Harleman, St. George, 
near St. Joseph. Mo., assignor of five-eighths to Edwin H. Collins and 
Frank Collins, Rock Island, 111. Filed Sept. i, 1893. Serial No 484.581. 

516,573. Gas-Apparatus. Scott M. Mullin and Stephen C. Green, Liberty, 
Ind. Filed July i, 1893. Serial No. 479,356. 

516,609. Gas-Lamp. Eugene Moreau, Philadelphia, Pa., and Harlan S. 
Miner, Gloucester City, N. J., assignors to the Welsbach Light Co., Glou- 
cester City, N. J. Filed January 5, 1893. Serial No. 457,357. 

March 20th. 

516,798. Gas-Controller. Ernest Brownhill, London, England, assignor 
to the Brownhill Company, Chicago, 111. Filed June 24, 1893. Serial No. 
478,768. Patented in England, February 10, 1891 ; No. 2,423. 

516,865. Apparatus for the Manufacture of Gas. John J. Kirkham, 
Terre Haute, Ind. Filed July 28, 1893. Serial No. 481,687. 

516,904. Lighting Device for Gas-Stoves or Other Burners. Jacob 
B. Wallace, Erie, Pa. Filed April 15, 1893. Serial No. 470,399. 

516,920. Heat Radiator. Charles I. Dangler and Henry Puppel, Cleve- 
land, Ohio, assignors to the Dangler Stove and Manufacturing Co., same 
place. Filed April 6, 1893. Serial No. 469,242. 
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March 27th< 

5i 7,062. Hydro(;en-Gas Machine. Henry R. l^omi'oy, Indianapolis, Ind.y 
assignor of one-half to Albert F. Copp, same place. Filed February i2, 
1894. Serial No. 499,859. 

517,077. Gas-Engine. Russell Thayer, Philadelphia, Pa. Filed October 
II, 1893. Serial No. 487,826. 

517,202. Process OF Manufacturing CJas. Gustave M. Westman, Hack- 
ettstown, N. J. Filed December 5, 1892. Serial No. 454,086. 

517,254. Gasometer. Walter Wood, Philadelphia, Pa. Filed August 29, 
1890. Serial No. 363,416. 

517,271. Gas-Producer. Edward J. Duff, Glasgow, Scotland. Filed April 
25, 1893. Serial No. 471,771. 

517,344. Carburetor. John W. Lambert, Union City, Ind. Filed August 
28, 1893. Serial No. 484,216. 

517,368. Gas-Meter. Henry H. Sprague, Chicago, 111. Filed December 
22, 1892. Serial No. 455,999. 

517,386. Carbureting Gas-Lamp. Arthur Kitson, Philadelphia, Pa. Filed 
July II, 1889. Serial No. 317,198. 

517,398. Gas-Generator. Harper F. Smith, Philadelphia, Pa., assignor of 
five-eighths to William F. McCully and George McGowain, same place. 
Filed May 5, 1892. vSerial No. 431,920. 

517,406. Register for Gas-Meters. Harry B. Goodwin, Bordenstown, 
N. J., assignor to Goodwin Meter Co., same place. Filed July 31, 1893. 
Serial No. 482,014. 

April 3d. 

517,541. Gas-Engine Valve-Gear. Barton H. Coffey, New York, N. Y. 
Filed December 2, 1892. Serial No. 453,871. 

517,606. Combined Steam and Gas Generator and Encjine. Norman 
Eaton, Hopedale, Mass. Filed February i, 1893. Serial No. 460,543. 

517,681. Process of Making Fuel-Gas from Crude Oil. Charles F. 
A. Convert, Chicago, 111., assignor to the Liquid Carbonic Acid Manufac- 
turing Co., same place. Filed March 10, 1891. Serial No. 384,400. • 

51 7,759. Device for Heating and Ventilating Rooms. Columbus Mills, 
Gas City, Ind. Filed October 4, 1893. Serial No. 487.170. 

517,777. Receptacle or Tank for the Storage of Compressrd Air, 
Gas, etc. William Timmis, Pittsburg, Pa. Filed January 25, 1894. Serial 
No. 498,023. 
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51 7,821. Gas-Engine. Jacques Labataille and Justin J. Graff, San Francisco, 
Cal. Filed June 22, 1893. Serial No. 478,491. 

April loth. 

517,890. Gas OR Hydrocarbon Motor. Willy Seek, Ober-Ursel, Germany. 
Filed November 10, 1892. Serial No. 451,587. Patented in Switzerland, 
December 22, 1891 ; No. 4,454. In England, December 31, 1891 ; No. 
22,834. In France, January 21, 1892; No. 218,837. In Austria-Hungary, 
April 25, 1892 ; No. 21.764, and No. 69,503. In Belgium, May 20, 1892; 
No. 99,746. In Spain, May 27, 1892 ; No. 13,371. In Italy, October 31, 
1892 ; No. 32,903. 

517,910. Gas-Apparatus. Charles E. White, Kansas City, Mo., assignor 
of seven-twentieths to Richard X. DeGraw, same place. Filed August 12, 
1893. Serial No. 483,004. 

518,091. Safety Gas-Cock. George W. Cini and Gustav Maiwald, San 
Francisco, Cal. Filed June 26, 1893. Serial No. 478,891. 

518,114. Gas-Holder and Purifier. Donald McDonald, Louisville, Ky. 
Filed January 8, 1894. Serial No. 496,069. 

518,143. Station Gas-Governor. John Hawkyard, Saddleworth, assignor 
to Joseph Braddock, Oldham, England. Filed March 18, 1893. Serial 
No. 466,664. 

518,172. Centre- Valve. Christian Bahvet, Fort Wayne, Ind., assignor to 
the Western Gas Construction Co., same place Filed April i, 1893. Serial 
No. 468,636. 

518.177. Gas-Engine. John B. Carse, Chicago, III., assignor to Thomas 
Kane, same place. Filed April 26, 1893. Serial No. 471,938. 

518.178. Gas-Engine. John B. Carse, Chicago, 111., assignor to Thomas 
Kane, same place. Filed April 26, 1893. Serial No. 471,939. 

518,181. Gas-Apparatus. Thomas Curley, Wilmington, Del., assignor of 
one-half to John Mcllhenny, Philadelphia, Pa. Filed November 23, 1891. 
Serial No. 412,739. 

518,202. Gas-Generator. De Witte Stearns, Chicago, III. Filed January 
ri. 1893. Serial No. 458,003. 

April 17th. 

518,429. Apparatus for Causticising Ammonia-Liquor. Ernest Solvay, 
Brussels, Belgium, assignor to the Solvay Process Co., Syracuse, N. Y. 
Filed December 7, 1889. Serial No. 332,924. Patented in Belgium, Octo- 
ber 19, 1888 ; No. 83,661. In Germany, November 4, 1888; No. 49,500; 
In France, April 15, 1889; No. 197,483 In England, May 16, 1889; 
No. 8,169. 
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0I8445I. Air and Gas-Mixing Apparatus. William Hay and William M. 
Keatns, Kansas ("ity, Mo., assignors of one-third to Charles H. Joy, same 
place. Filed July 26, 1893. Serial No. 481,565. 

518,536. Cock for Gas-Burners. George A. Ries, San Francisco, Cal. 
Filed August 8, 1893. Serial No. 486,693. 

April 24th. 

518,582. Apparatus for the Manufacture of Gas. Robert M. Bidel- 
man, Adrian, Mich. Filed June 9, 1892. Serial No. 436,073. 

518,587. Apparatus for Releasing Carbonic-Acid Gas. Charles F. A. 
Convert, Chicago, 111. Filed April 18, 1893. Serial No. 470,832. 

518,598. Gas-Reflector. Thomas Gill, Cleckheaton, England. Filed 
December 11, 1893. Serial No. 493.369. 

518,634. Apparatus for Heating Ovens by Gas. Johan L. W. Olsen, 
Copenhagen, Denmark. Filed Ajigust 17, 1893. Serial No. 483,338. 

518,717. Igniter for Gas-Engines. Feodor Hirsch, Steinway, assignor to 
himself and Eugene M. Jerome, New York, N. Y. Filed May i, 1893. 
Serial No. 472,494. 

518,897. Hydrocarbon Injector Burner. Franklin M. Reed, Anderson, 
Ind., assignor of three-fourths to Charles E. Jones, William A. Jones and 
William H. Ziegler, same place. Filed June 30, 1893. Serial No. 479,236. 

518,903. Gas-Stove. Laura M. Stone, Rochester, N. Y. Filed August 13, 
1892. Serial No 442,959. 

May I8t. 

519,011. Heating-Stove. Lewis S. N. Wright and Charles S. Bailey, 
Princeton, Mo. Filed December 27, 1893. Serial No. 494,857. 

519.039. Water-Gas Apparatus. Arthur G. Glasgow, London, England. 
Filed October 25, 1893. Serial No. 489,111. 

519.040. Water-Gas Apparatus. Arthur G. Glasgow, London, England. 
Filed October 25, 1893. Serial No. 486,110. 

519,050. Water-Heater for Gas-Stoves. Laura M. Stone, Rochester, 
N. Y. Filed May 31, 1893. Serial No. 476,190. 

519,225. Pump for Compressing Air or Gases. George E. Belliss and 
Alfred Morcom, Birmingham, England. Filed August i, 1893. Serial No. 
482,112. Patented in England, February 16, 1885, No. 2,123, and Febru- 
ary 2y 1892, No. 1,992. 
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«11l,dO^. Heater for .SoLDERixr;.lRONs. George H. Perkins, Philadelphia, 
Pa,, ansignor of one-half to the Atlantic Refining Co., same place. Filed 
August 26, 1893. Serial No. 484,038. 

May 8tli. 

olO,S57. Gas Water-Heater. Samuel Stewart, Newark, N. J., assignor 
to the Stewart Manufacturing Co., same place. Filed June 23, 1893. Serial 
No. 478,606. 

519,378, Gas-Bi'rning Fl'RNACE for Steam-Boii.ers. George E. Bel- 
more, San Francisco, Cal. Filed September 12, 1892. Serial No. 445,590. 

519,4H1. Valve for Air and Gas Meters. John Shearman, New York, 
N. Y. Filed May i, 1893. Serial No. 472,645. 

May 15th. 

519,740. CiAS-BiTRNER for Heaters. Abraham T. Welch, Washington, 
I). C. Filed March 30, 1893. Serial No. 468,376. 

510,845. Gas-Reoulator. Theodore G. Lewis, Buffalo. N. Y., assignor to 
the Buffalo Dental Manufacturing Co., same place. Filed February' 15, 
1894. Serial No. 500, 2ol^. 

510,808. Gas-En(;ine. Don C. Luce, Brockton, Mass., assignor of two- 
thirds to Harvey F. Crawford, same place. Filed April 14, 1893. Serial 
No. 470»3I9. 

510,880. (iAS-EN(;iNE. Hadwen Swain, San Francisco, Cal. Filed August 
22, 1893. Serial No. 483,768. 

510,008. Gas-Holder Tank. Frederick Mayer, Baltimore, Md. Filed 
December 30, 1893. Serial No. 495,185. 

May 22d. 

520,088. ArrARATUs for Separating Gas from Liquid By-Products. 
John A. Dixon, East Orange, N. J., assignor by mesne assignments to the 
Safety Car Heating and Lighting Co. of New Jersey. Filed November 22, 
1893. Serial No. 491,610. 

520,170, Strekt-Hox for Water, Gas, etc. Alexander H. Austin, Chi- 
cago, 111. Filed May 12, 1893. Serial No. 473,981. 

520,300. tlAS-Bi'RNER. GustavQs Heidel, St. Louis, Mo. Filed May 13, 
1893. SerialNo. 474,060. 
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520,401. Process of and Apparatus for the Manufacture of Gas. 
Frank B. Johnson, Willard P. Hall, Walter Oakley and Charles F. Currey, 
Topeka, Kans., assignors to the Johnson Syndicate Construction Co., same 
place. Filed May 27, 1892. Serial No. 434,650. 

May 29th. 

520,404. Gas-Furnace. Gottfried Axdorfer, Hamburg, Germany, assignor 
of one-half to Christian Heinrich Friedrich Sars, same place. Filed Dec. 
8, 1893. Serial No. 493,078. 

520,507. Gas-Stove. Charles S. Upton, New York, N. Y. Filed Dec. 1, 
1893. Serial No. 492,501. 

520,521. Gas-Burner. Herman Eppsrecht, New York, N. Y. Filed May 
22, 1893. Serial No. 475,141. 

520,675. Condenser and Drip for Gas Service-Pipes. Albert H. Gin- 
dele, Jersey City, N. J. Filed Feb. 17, 1894. Serial No. 500,489. 

520,687. Gas-Making Apparatus. William A. Koneman, Chicago, 111. 
Filed June 24, 1893. Serial No. 478,685. 

June 5th. 

520,836. Automatic Gas Lighting and Extinguishing Apparatus. 
Nathaniel H. Shaw, Somerville, and A. B. Shaw, Medford, Mass., assign- 
ors to the New England Automatic Gas Lighting Company, Portland, Me. 
Filed March 2, 1891. Serial No. 383,457. 

June I2th. 

521.165. Burner for the Combustion of Gas or Vapor for Heating 
Purposes. Henry A. House and Henry A. House, Jr. , Bridgeport, Conn. , 
assignors of one-half to Robert Rintoul Symon, London, England. Filed 
July 13, 1893. Serial No. 480,420. 

521.166. F£ed-Water and Gas Supply Regulator. Henry A. House 
and Henry A. House, Jr., Bridgeport, Conn., assignors of one half to 
Robert Rintoul Symon, London, England. Filed July 13, 1893. Serial 
No. 480,421. 

521,401. Process of and Apparatus for Manufacturing Aqua-Am- 
monia. Thomas Charlton, Denver, Col., and Kerr M. Mitchell, St. Joseph, 
Mo. Filed June 12, 1893. Serial No. 477,394. 
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521.443. Gas-Engine. Sylvanus D. Sheppard, Newark, N. J., assignor to 
the Backus Water Motor Co., same place. Filed October 26, 1893. Serial 
No. 489,213. 

521.444. l*ROCEss of and Apparatus for Analysing Gases. Edward A. 
Uehling, Birmingham, Ala., assignor of one-half to Alfred Steinbart, same 
place. Filed April 20, 1893. Serial No. 471,142. 

Jttne Z9th. 

521,479. Apparatus for Generating Gas. Heinrich F. D. Schwahn, 
Kansas City, Mo. Filed September 12, 1893. Serial No. 485,371. 

521,551. Apparatus for Starting Gas-Engines. John W. Raymond, 
San Francisco, Cal. Filed April 10, 1893. Serial No. 469,772. 

521,561. Ventilator. Wiltsie F. Wolfe, Newton, Mass. Filed ,August 
10, 1893. Serial No. 482,862. 

521,664. Gas-Governor. Silas H. Moore, New York. N. Y., assignor to 
himself and Alfred M. Vernon, same place. Filed November i, 1893. 
Serial No. 489,711. ' 

521,675. Pumping Apparatus for Gas, Air, Water, etc. George P. 
Schneider, Cleveland, Ohio. Filed Feb. 11, 1893. Serial No. 461,937. 

521,718. Meat-Broiler Gas-Stove. Benjamin S. KoU, St. Louis, Mo., 
assignor by mesne assignments to Louis B. Jones, same place. Filed 
February 23, 1893. Serial No. 463,357. 

521,745. Gas-Meter. Frederick C. Viney, Philadelphia, Pa. Filed Dec. 
18, 1893. Serial No. 493,927. 



June 26th. 

521,822. Gas Generator and Burner. Clifford F. Sanford, Findlay, Ohio. 
Filed January 11, 1894. Serial No. 496,502. 

522,054. Gas-Meter. Emil Haas, Mentz, Germany. Filed November 28, 
1892. Serial No. 453,369. 

522,088. Burner for Illuminating-Gas. Charles A. Shaw, Revere, Mass. 
Filed January 4, 1894. Serial No. 495,670. 

522,137. Lid for Gas-Retorts. Charles C. Walker, Donnington, near 
Newport, England. Filed February 20, 1894. Serial No. 500,906. 
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UNITED STATES PATENTS RELATING 

TO GAS. 

Expired since January ist, 1894. 



January 2d. 

7,4o6. Gas-Retort Lid Fastenings. H. G. Morris, Philadelphi a, Pa.. 



PATENTS OMITTED FROM LIST, Page 88. 



June 26th, 1894. 

521.915. Means for Lighting Gas Ranges, Heaters, etc. Carter H. 
Page, Jr., Philadelphia, Pa., assignor to the United Gas Improvement Co., 
same place. Filed September 25, 1893 ; Serial No 486,399. 

521.916. Apparatus for Heating Water. Carter H. Page, Jr., Phila- 
delphia, Pa., assignor to the United Gas Iniprovement Co., same place. 
Filed September 25, 1893; Serial No. 486,400. 

521.917. Apparatus for Heating Water. Carter H. Page, Jr., Phila- 
delpliia, Pa., assignor to the United Gas Improvement Co ,. same place. 
Original application filed Sept 25, 1893; Serial No. 486,400. Divided, 
and this application filed Dec. 30, 1893; Serial No. 495,241. 



186,302. Gas and Air Carburetters. O F. Boomer and H. R. Ran- 
dall, New York, N. Y. Filed June 15, 1876. 

186,343. Electric Gas-Lighting Attachments. C. H. Hinds, New 
York, N. Y. Filed May 22, 1876. ' 

January 23d. 

7,470. Gas-Burners. Bernard Donohue, Yonkers, N. Y. Patent No. 
157,278, dated December i, 1874. Filed January 4, 1877 (Reissue), 
1-^ 
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7,474. Gas-Stoves. Walter M. Jackson, Providence, R. I., assignor of 
one-half interest to H. N. Smith. Patent No. 171,814, dated January 
4, 1876. Filed December 9, 1876. (Reissue). 

January 30th. 

18il>,673. Automatic Extinguishers for Gas-Burners. T. T Fryer, 
Buffalo, N. Y. Filed September 7, 1876. 

186,692. Apparatus for Manufacturing Gas from Petroleum, &c- 
James Rigby, Montreal, Quebec, Canada. Filed July 28, 1876. 

186,747. Gas-Purifiers. P. Munzinger, Philadelphia, Pa., assignor to 
Morris, Tasker & Co. (limited), same place. Filed Oct. 10, 1876. 

186,789. Gas-Regula'IORS. G. E. Bingham, Chicago, 111. Filed June 17, 
1876. 

February 6th. 

186,920. Gas-Burners. John F. Barker, Springfield, Mass. Filed Novem- 
ber 3, 1876. 

187,013. Ovens for Gas-Stoves. VV. M. Jackson, Providence, R. I. 
Filed August i, 1876. 

187,026. Gas-Regulators. E. O. Martin, Greece City, Pa. Filed Novem- 
ber 18, 1876. 

187,042. Gas-Governors. P. Munzinger, Philadelpliia, Pa., assignor to 
Morris, Tasker & Co. (limited), same place. Filed December 20, 1876. 

187,072. Gas-Torches. Albert R. Weiss, Brooklyn, N. Y. Filed January 
13, 1877. 

187.092. Gas-Engines. Robert D. Brad ley ^ Preston, Md. Filed July n, 
1876. 

187.093. Apparatus for Generatin(; Motive-Gas from Water. Robert 
I). Bradley, Preston. Md. Filed July 11, 1876. 

February I3tb. 

187,*403. Self-Ligiiting Gas-Burners. R. R, Moffatt, Brooklyn, N. Y., 
assignor of one-third his right to C. K. Brower, same place. Filed January 
5. 1877. 

187,418. Gas-Burners. S. C. Salisbury, New York, N. Y., assignor of one- 
half his right to Joseph H. Brown, Pittsburgh, Pa. Filed July 29, 1876. 

February 20th. 

187,512. Gas-Burners. Edw. Coe, New Haven, Conn , assignor to Ameri- 
can Street Lighting Co., same place. Filet! February 2, 1877. 
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187,589. Reflkctors. Emil Boesch, San Francisco, Cal. Filed December 
19, 1876. 

187,614. Carbonic-Acid-Gas Generator. Wm. Gee, New York, N. Y. 
Filed January 17, 1877. 

187,667. Carbureters. John J. Paquette, New Orleans, La. Filed Dec. 
27, 1876. 

187,673. Extension Device for Chandeliers. Jacob Roberts, New York, 
N. Y. Filed January 17, 1877. 

February 27th. 

187,734, Processes and Apparatus for Manufacturing Gas. Silas C. 
Salisbury, New York, N. Y. Filed August 15, 1876. 

187,766. Apparatus for Utilizing Gas as a Fuel. \Vm. Hainsworth, 
Pittsburg, Pa., assignor to himself, H. W. Paterson and J. Irwin, same 
place. Filed February 3, 1877. 

187,765. Gas-Shade Holders. T. F. McGann, Boston, Mass. Filed 
June 29, 1876. 

187,768. Hinged Covers for Gas-Retorts. Peter Munzinger, Philadel- 
phia, Pa., assignor to Morris, Tasker & Co. (limited), same place. Filed 
March 29, 1876. 

March 6th. 

188,164. Gas and Water Regulators. W. D. Leavitt and B. J. Thur- 
ston, Cincinnati, Ohio, assignors of one-third their right to J. W. Hadlock, 
same place. Filed January 19, 1877. 

March 20th. 

188,473. Apparatus for the Manufacture of Gas. A. C. Lippitt, New 
London, Conn. Filed March 22, 1876 

188,663. • Gas-Retorts. George W. Todd, Pittsburg, Pa., assignor to him- 
self, T. F. Grubbs and J. T. Speer, all of same place Filed December 14, 
1876. 

188,667. Carbureters. John A. Pierce and Francis E. Smiley, Philadel- 
phia, Pa. Filed December 11, 1876. 

March 27th. 

188,740. Gas-Regulators. A. Kipp, Jr., and H. Murphy, Sing Sing, N.Y. 
Filed November 23, 1876. 

188,807. Gas-Lighters. Edward Lindsley, Cleveland, Ohio. Filed March 
6, 1877 
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188,886. Gas-Burners. James Anderson, Boston, Mass. Filed January 2, 
1877. 

188,919. Gas-Carbureters. Wm. W. L. Kemp, Baltimore, Md., assignor 
of one-half his right to C. M. Kemp, same place. Filed February i, 1877 

April 3d. 

7.590. Processes and Apparatus for Manufacturing Illuminating- 
Gas. J. Rigby, Montreal, Quebec, Canada. Patent No. 186,692, dated 
January 30, 1877. Filed March 12, 1877. (Reissue). 

7.591. Machines for Charging Gas-Retorts. Thomas F. Rowland, 
Green Point, Brooklyn, N. Y. Patent No. 131,564, dated September 24, 
1872. Filed December 18. 1876. (Reissue). 

7.592. Apparatus for Raking Gas-Retorts. Thomas F. Rowland, Green 
Point, Brooklyn, N. Y. Patent No. 127,486, dated April i, 1873. Filed 
December 18, 1876. (Reissue). 

April loth. 

189,490. Carbureters. John J. Paquette, New Orleans, La. Filed Feb- 
ruary 20, 1877. 

7,601. Registers for Gas and Water Meters. J. J. Squire, St. Louis, 
Mo., assignor, by mesne assignments, to H E. Towle, New^ York, N. Y. 
Patent No. 37,832, dated March 3, 1863. Filed October 3, 1876. (Re- 
issue). 

April 17th. 

189.575. Gas- Apparatus. James Rigby, Montreal, Quebec, Canada. Filed 
•March 19, 1877. 

189.576. Processes and Apparatus for Manufacturing Gas James 
Rigby, Montreal, Quebec, Canada. Filed March 20, 1877. 

189,645. Carbureters. James M. Palmer, Boston, Mass , assignor of one- 
half his right to George G. Shaw, Biddeford, Me. Filed February 22, 1877. 

189,683. Gas-Regulators. J. Bassemir, Brooklyn, N. Y. Filed Decem- 
ber 23, 1876. 

189,695. Gas-Keys. A. G. Buzby, Philadelphia, Pa., assignor to E. An- 
thony, H. T. Anthony and V. M. Wilcox, New York, N. Y. Filed Feb- 
ruary 16, 1877. 

189,702. Lamp-Lighters. H. W. P. Colson, BuflFalo, N. Y. Filed Janu- 
ary. 22, 1877. 

189,724. Gas-Heaters for Soldering Irons. George R. Gleason, Chi- 
cago, III., assignor to Wilson Packing Co. Filed March 7, 1877. 
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lyn, N. Y. Filed January 2, 1877. 

189,799. vShade-Holders and Gas-Burners F. S. Shirley, New Bedford, 
Mass. Filed March 21, 1877. 

April 24th. 

189 873. Gas-Machines. F. W. Ofeldt, Newark, N. J., assignor to him- 
self and C. C. Coates, same place. Filed December 28, 1876. 

189,916. Gas-Burners. F. T. Bliss, New Haven, Conn., assignor of two- 
thirds his rights to J. W S. Peck and C. A. Chase, same place Filed 
February 22, 1877. 

189,971. Manufacturing Illuminating Gas William H. Tupper, New 
York, N. Y., assignor to Amos N Titus, same place. Filed March 10, 
1877. 

May 1st. 

190,163. Gas-Gen krators. T. S. Stewart, Philadelphia, Pa. Filed June 
13, 1876. 

190,308. Oil and Gas-Stoves. Dexter W. Goodell, Florence, Mass., as- 
signor to Florence Machine Co., same place. Filed April 4, 1877. 

May 8th. 

190,431. Gas-Burners. J. Halstrick, Jr , Boston, Mass. Filed December 
22, 1876. 

May 15th. 

190,714. Gas-Carbureters. Charles A. Enggren, Brooklyn, N. Y. Filed 
August 18, 1876. 

190,868. Cut-Offs for Gas and Water Pipes. Fredk. Jarecki, Erie, Pa. 
, Filed March 24, 1877. 

190,915. Regenerative Gas-Furnaces. C. W. Siemens, Westminster, Eng- 
land. Piled November 15, 1876. 

190,918. Gas-Holders William Smith and Roland H. Smith, Pittsburg, 
Pa. Filed October 12, 1876. 

May 22d. 

190,979. Floating Signal - Lights. Richard Pintsch, Berlin. Prussia. 
Filed January 23, 1877. 

191,064. Adjustable Chandeliers. R. Marsh, Flushing, N. Y. Filed 
March 14, 1877. 



Digitized by 



Google 



u 

191,144. Hydrocarbon-Burners and Gas-Generators. C. Holland, 
Chicago, III. Filed April 3, 1877. 

May 29th. 

191,881. Oil-Gas Burners. Christian G. Spengler, Hoboken, N. J. Filed 
November 16, 1876. 

191,399. Extension Chandeliers. John T. Bruen, Brooklyn, N.Y. Filed 
February 22, 1877. ' 

191,402. Gas-Regulators. A. F. Chase, Fall River, Mass. Filed April 

7, 1877. 

191,498. Gas-Burners. H. A. Whitney, Cincinnati, Ohio. Filed April 4, 
1877. 

June Sth. 

191,531. Portable Gas-Apparatus. D. H. Irland, New York, N. Y. 
Filed May 3, 1877. 

191,540. Hydrocarbon Injectors. H. E. Parson, Watertown, N. Y. 
Filed April 26, 1877. 

June 1 2th. 

191,749. Processes for Manufacturing Carbureted-Hydrogen Gas. 
J. H. Bowman, Warren. Pa. Filed June 12, 1876. 

191,766. Processes and Apparatus for Manufacturing Tlluminating- 
(iAS. M. W. Kidder, Boston, Mass. , assignor to himself and Person Noyes, 
same place. Filed May 4, 1876. 

191,789. Gas and Air Carbureters. W. H. Winn, New York, N. Y. 
Filed January 11, 1877. 

191,808. Apparatus for the Manufacture of Illuminating -Gas. 
Philip W. Mackenzie, Blauveltville, N. Y.- Filed August 16, 1876. 

191,860. Gas-Regulators. S. S. Jones, Norristown, Pa. Filed May 5, 

1877. 

191,877. By-Pass Valves for Gas-Works. Peter Munzinger, Philadel- 
phia, Pa , assignor to Morris, Tasker & Co. (limited). Filed October 10, 
1876. 

191,883. Processes for the Manufacture of Gas. Thomas B. Red- 
wood, Fairlawn, Finchley, England. Filed August 26, 1876. 

191,912. Carbonic- AciD-CiAS Geni^rators. Otto Zwietusch, Milwaukee, 
Wis. Filed April 26, 1877. 
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191,$)21. Gas-Apparatus for Heating Tools. Peter Kradley, Philadel- 
phia, P^., assignor of one-half his right to James Bradley, same place. 
Filed May 3, 1877. 

192,030. Slides for Chandeliers. Charles Y. Taylor and John T. Bruen, 
Brooklyn, N. Y. Filed December 20, 1876. 

7,739. Processes for Preventing the Accumulation of Carbon in 
Retorts. Watson Kaw, Frostburg, Md. Patent No. 187,866 ; dated 
February 27, 1877. Filqd May 16, 1877. (Reissue). 

June 19th. 

192,108. Devices for Aiding Combustion in Steam Boilers and other 
Furnaces. \Vm. S. Hutchinson, Chicago, 111. Filed March 20, 1877. 

192,206. Atmospheric Gas-Engines. Jos. Wertheim, Bornheim, near 
Frankfort-on-the-Main, Germany. Filed April 9, 1S77. 

192.288. Retort Charging and Discharging Apparatus. Thomas F. 
Rowland, Brooklyn, N. Y. Filed April 13, 1877. 

192.289. Gas-Retort Chargers. Thomas F. Rowland, Brooklyn, N. Y. 
Filed January 29, 1877. 

192.290. Gas-Raking Apparatus. Thomas F. Rowland, Brooklyn, N. Y. 
Filed January 20, 1877. 

192.291. Revolving Coal-Meters. Thomas F. Rowland, Brooklyn, N. Y. 
Filed January 20, 1877. 

June 26th. 

192,340. Street Stop-Cock Boxes for Gas or Water. Amos \V. Mor- 
gan, Buffalo, N. Y. Filed April ig, 1877. 

192,347. Combined Lamp and Gas Lighters. J. A. Plant, Danbury, 
Conn. Filed December 21, 1876. 

192,354. Apparatus for Generating Illuminating-Gas. William W. 
Upp, Columbus, Pa. F^led May 8, 1877. 

192,399. Gas and Air Carbureters. W. H. Winn, New York, N. Y. 
Filed February 2, 1877. 

192,418. Lamp-Posts. William DeLany, Cobourg, Ontario, Canada. Filed 
FebruaiV 3, 1877. 



If this department meets with sufficient approval from the members, it is pro- 
posed to extend it so as to include for each quarter, Canadian, British, French, 
German, and possibly some other patents. The readers are cordially invited to 
communicate their opinions and suggestions hereon to the Secretary. 
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CURRENT GAS LITERATURE. 



Index of Interesting Articles in the Current Periodicals of the 
Industry, from January i, 1894, to July i, 1894. 

Papers referred to : — 

American Gas Light Journal (A. G. L. J.), New York Weekly, $3 a year. 

Light, Heat and Power (L. H. & P.), Philadelphia Monthly, $3 " 

Progressive Age (P. A.), New York City Semi-Monthly $3 ** 

Water and Gas Review (W. & G. R.), New York City. . .Monthly, $1 '* 
Journal of Gas Lighting, etc. (J. G. L.), London, Eng. . .Weekly, 25s. " 

Gas W^orld (G. W.), London, Eng Weekly, 15s. " 

Gas Engineer's Magazine (G. E. M.), London, Eng. . .Monthly, 6s.6d. " 
Cassier's Magazine (C. M.), World Building, New York, N. Y., 

Monthly, Per annum, ^3.00. 
Engineering Magazine (E. M.), Times Building, New York, N. Y., 

Monthly (includes Technical Index), Per annum, $3.00. 
Engineering, London, (Eng. L.) : Mechanical World, London, (M. W. L.) 
Scientific American Supplement, (S. A. S.) ; Carpenter and Builder, London, 

(C. & B.) 
Domestic Engineering, Chicago, (D. E.) ; School of Mines Quarterly, New 

York, (S. M. Q.) 
Manufacturer and Builder, New York, (M. & B.); Boston Journal of Com- 
merce, (B. J. C.) 
Electrical Engineer, London, (E. E. L.); Plumber and Decorator, London, 

(P. & D.) 
Journal of the Society of Arts, London, (J. S. A.) ; British Architect, Lon 

don, (B. A.) 
Journal of Railway Appliances, New York, (J. R. Aj : Iron and Coal Trades, 

London, (I. C. T.) 
American Manufacturer and Iron World, Pittsburgh, (A. M. I. \V.) 

If this department meets with sufficient approval from the members, it will be 
expanded to include for reference all the known gas papers of the world. The 
readers are cordially invited to communicate their opinions and suggestions 
concerning it to the Secretary. All references in the following are to Paper, 
Volume, Number and Page, or to Month, Day and Year 'of Issue. 

ORGANIZATION 

OF Gas Undertakings, including their Relations to Municipalitiks 
AND THE Public as a Community. 

Municipalities and the Purchase of Private Undertakings. Eii^ineering, 

A, G. L. J., LX-8-261. 
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Municipal Control of Gas Works, A. C. Humphreys, 

A. G. L. J., LX-I5-5I8 ; L. H. & P ,, XVI-4-.I71 
Gas Companies and the Public, W. C. Boyle. 

A, G. L. J., LX-16-546 ; L. H. & P., XVI-4-I73 ; P. A., XII-8-148. 
Relations of Lighting Companies to the Public, C. W. Quilty, 

A. G. L. J., LX-25-891. 
A Most Useful Organization, Lights Heat and Power ^ L. H. & P., XVI-i-n. 
The Toledo Odinance. Municipal Gov't, L. H. & P., XVI-2-67. 

The Lighting Problem at Evansville, Ind., Municipal Gov't, 

L. H. &P., XVI-3-114. 
Conditions and Theories at Washington, Congressional Bill, 

L. H. & P. XVI-5-213. 
The Wheeling Gas Works, Gas Trustees, L. H. & P., XVI-5-22I. 

The Situation at Minneapolis, C. Livingston, L. H. & P., XVI-6-260. 

■ The Condition of a Great Foreign Gas Company, Progressive Age^ 

P. A., XII-i-4. 
Desirability of a New Gas U ndertakings Association, Journal of Gas Lightittg^ 

J. G. L., LXIII-1607-377. 
The Brussells Municipal Gas Supply, Gas Committee's Report, 

J. G. L., LXIII-1619'969. 
Mr. Chamberlain on Municipalism, Journal of Gas Lightings 

J. G. L., LXIII-1622-1107. 
Gas Companies and the Public, George Livesey, G. W., XX-496-74. 

Report of the Gas Light and Coke Company, Directors, 

G. W., XX-498-I20& 133. 
Consumption of Gas in Philadelphia, Gas fVorld, G. W., XX-505-316. 

Manchester Gas, ** Correspondent," G. W., ^X- 507-373. 

FINANCE, 

Including matters of Capital, Purchase, Sales, Collections, etc. 

The Valuation bf Gas Consumers, Journal of Gas Lighting, 

A. G. L. J., LX-4-111 ; J. G. L., LXIII-1599-17 

Leaks (Financial), W. W. Prichard, 

A. G. L. J., LX-14-479 ; L. H. & P., XVI-4-175 

Joint Business of Gas and Electric Lighting, H. Jones, 

A. G. L. J., LX-16-549; 1- H. & P., XVI-4-171 ; P. A., XII-8-151 

Commissioners* Arlington Decision, American Gas Li^ht Journal, 

A. G. L. J., LX-19-654 

Proper Books of Record, John A. Brit ton, 

A. G. L. J., LX-25-892 ; P. A., XII-12-272 

Differential Prices and Meter Rents, S. W. of Eng. Dist. Assoc'n of Gas 

Managers, J: G. L., LXIII-1615-753 

Obtaining Small Consumers, A. C. Williams, J. G. L., LXIII-i6i5-76o, 

Report of Paris Gas Company, 1893, Directors, (Abstract), 

J. G. L., LXIII-1616-808 ; G. W., XX-5I7-654 
13 
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Law on Untrustworthy Prepayment Meters, Journal of Gas Lighting, 

J. G. L., LXIII-i6i9-g45 
The Profit Sharing System, Thomas Fletcher, J. G. L., LXIII-1620-1017. 
George Livesey, J. G. L., LXIII-1623-1175. 
** ** " ** • (Crystal Palace,) George Livesey, 

J. G. L., LXIII-1623-1180. 
** *• ** '* George Livesey, J. G. L., LXIII-1624-1237. 

A Plea for Differential Prices for Gas, G. Anderson, 

G. E. M., X-217-19; J. G. L., LXIII-1624-1222 ; G. W., XX-519-716. 
Quality of Gas and Profit Sharing, Westminster Gazette , G. W., XX-494-22. 
Proposed Change of Standard, London Daily Ne^vs, G. W., XX-495-46. 
So. Metropolitan Gas Co.'s Accounts,^ Gas Worlds Directors* Report, 

G. W., XX-499-I47, 155, 161. 
Analysis of the Crystal Palace Co.'s Accounts, Gas World, 

■ G. W., XX-500-189. 
Analysis of the Brentford Co.'s Accounts, Gas World, 

G. W., XX-501^203, 211. 
Analysis of the Tottenham & Edmonton Co.'s Accounts, Gas World, 

G. W., XX-502-232, 239. 
The Gas Light and Coke Co.'s Charges, Gas World, G. W., XX-505-330. 
Differential Prices for Gas, East. Count. Gas NJanagers' Association, 

G. W., XX-51 1-486. 
The Relations of Capital and Labor, George Livesey, 

G. W., XX-512-521 ; XX-513-550. 

PLANT, 

Including matters of Location, Design, Construction 
AND Repairs. 

Inclined Retorts at Rochdale, Engineering, 

A. G. L. J., LX-7-224; G. W., XX-496-66. 
Designing of Metallic Structures, J. O. Marstrand, A. G. L. J , LX-9-295. 
Device for Measuring Oil, H. H. Kelly, A. G. L. J., LX-18-626. 

Retorts, and Chimneys, Alfred Thomas, 

A. G. L. J., LX-21-728 ; J. G. L., LXIII-1616-798 ; G.W.. XX-5 10-460. 
Water Gas Apparatus, Patent Specif., L. H. & P., XVI-i-i6. 

Water Gas in Small Works, Light, Heat and Power, L. H. & P., XVI-3-112. 
New Plant of the Kentucky Heating Company, V. L. Elbert, 

L. H. & P., XVI-3-117. 
The Miller Zigzag System, Light, Heat and Pozuer, L. H. & P., XVI-3-119. 
The East River Gas Company, D. L. Hough, 

P. A., XII-4-57; J. G. L., LXIII-1615-764. 
Labor Saving Appliances, Industries and Iron, 

P. A., XII-5-82 ; P. A., XII-8-166. 
Water Gas Since 1889, Progressive Age, P. A., XII-6-101. 
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Oil Gas Planfs for Small Towns, J. W. Stratton, 

A. G. U J., LX-23-804 ; P. A., XII-i 1-232 ; L H. & P.. XVI-6-264. 
New Works ^t Bradford Road, Journal of Gas Lightings 

J. G. L., LXIII-1601-113. 
Coal Handling at Elland Gas Works, Journal of Gas Lighting. 

J. G. L., LXIII-1604-249. 
Construction of Gas Works, Charles Hunt, (Abstract), 

P. A., Xn-io-205 ; J. G L., LXni-1613-651 ; G. W., XX-508-403. 
Carburetted Waiter Gas up to Date, Journal of Gas Lighting], 

J. G. L., LXIIT-1617-833. 
Stoking Machinery vs. Inclined Retorts, Frank Livesey, 

G. W., X3^-5i4-57o; G. W., XX-513-541 ; J- G L., LXin-1619-955 ; 

J. G. L., LXni-i620-g99. 
Foulis-Arrol Stpking Machinery, J. Tysoe, 

G. W., X>^-5i3-543: O. W., XX-514-578: J. G. L., LXni-1619-957 ;» 

J. G. L., LXH 1-1620-1003. 
Inclined Retortf at Coventry, G. Winstanley, J. G. L., LXIII-i62i-io68. 
The Oxy-Oil P|Kx:ess at Huddersfield, W. R. Herring, G W , XX-517-655. 
Regenerator Settings of Retorts, W. R. Chester, G. E. M., X-217 Sup.-32. 

MATERIAL, 

Including Production, Comparison, Handling, Storage, etc. 

Foreign Con^petition in Oil, C. W. Ford, A. G. L. J., LX-6-189. . 

Nova Scotia'i Coal (Consular Report), D. H. Ingraham, 

A. G. L. J., LX-8-259. 

Origin of Petroleum, Le Mercure Scieniifque, L. H. & P., XVI-i-24. 

Technology of Coal Gas, Progressive Age^ P. A., XII-4-72. 

V. B. Lewes, ' • J. G. L., LXIII-1603-192. 

The Spontaneous Combustion of Coal, Journal of Gas Lighting, 

J. G. L , LXIII-1615-746. 
Russian petroleum (Abstract), Mr. Chambers, G. W., XX-504-291. 

MANUFACTURE, 

Covering all Operations of Works, from starting Plant to sending 
OF Commercial Gas to Storage-holders. 

IiMslined Retorts at Brentwood, Journal of Gas Lighting, 

A. G. L. J., LX-4-117. 
Combined Coal and Water Gas Plant, C. J. R. Humphreys, 

A. G. L. J., LX-io-329. 
Lime Boxes for Removing CO2, N. W. Gifford, A. G. L. J., LX-12-403. 
Steam for Heat and Power, W. S. Colburn, A. G. L. J., LX-14-481. 

Influence of Temperature on Purification, Jas. Ferrier, 

P. A., XII-ii-234 ; A. G. L. J., LX-23-806 ; L. H. & P., XVI-6-2e9. 
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I*unficatioii of Gas, E. C. Jones, 

A. G. L. J., LX-25-886 : P. A., XTI-12-267. 
Solomon Hydrogen Process, Patent Specif., L. H. & P., XVI-1-18. 

Purifying, Scrubbing and Condensing (ias, Patent Specif. , 

L. H. & P., XVI-4-165. 
Oil Gas and By-Products from Mineral Oils, J. Laing, P. A., XII-1-3. 

Technology of Coal Gas, Progressive Age, P. A., XII-8-147 ; XII-9-181. 
Carburetting Gas, H. Bunte, J. G. L., LX 1 1 1- 1609-484 ; P. A , XII-9-186. 
Oxygen for Enriching Gas, Nature, W. & G. R., IV-7-15. 

Benzol as a Carburetting Agent (Abstract), H. Ries, J. G. L , LXIII-1603-197. 
Purification of Coal Gas, V. B. Lewes, J. G. L., 1^X111-1606-336. 

Enrichment of Coal Gas, V. B. Lewes, J. G. L., LXIII-1607-382. 

Manufacture of Carburetted Water Gas, Journal of Gas Lighting, 

J. G. L., LXIII-1618-908. 
Enrichment of Coal Gas, J. Ferguson Bell, 

G. W., XX-514-575 ; J. G..L., LXI 11-1620-1006. 
Best Temperature for Gas Producers, R. Ernst, J. G. L., LXIII-1620-1012. 
Enrichment of Coal Gas by the Peebles Process, S. Glover, 

G. W., XX-515-603: J. G. L., LXTII-1621-1050. 
Oxy-Oil Gas Process at Huddersfield, W. R. Herring, 

J. G. L., LXin-1621-1054. 
Discussion on the above Papers of Bell, Glover and Herring, 

Institute of Gas Engineers, J. G. L , LXni-1621-1058. 
A First Season's Experience with Carburetted Water Gas, J. Stelfox, 

G. E. M., X-2I7 Sup.-22 ; J. G. L., LXni-1624-1225. 
Cheap Heating for Domestic Purposes, Thos. Fletcher, G. W., XX-496-79. 
Sulphur in Gas, "Correspondent," G. W., XX-504-296. 

London Coal Gas and Its Enrichment, V. B. Lewes, 

J. G..L., LXIII-1614-796 ; Ci. W., XX-508-404 ; J. S. A., April 13, 1894. 
Discussion of last above, Society of Arts, London, 

J. G. L , LXIII-1615-756; G. W , XX-5ic>-457. 
Peebles Oil Gas Process for Greenock, Commissioner's Report, 

G. W., XX-5ia-466. 
Steam as Aid to Revivification of Oxide of Iron in situ, Fred'k G. Dexter, 

G. E. M., X-217 SUP.-46; G. W., XX-519-712. 
Notes on Enrichment of Gas by Cannel at Wallasey, H. Ashton Hill, 

G. E. M., X-217 Sup.-27. 
Coal Gas and Water Gas Compared, C J. R. Humphreys, E. M., VIl-2-227. 
Water Fuel Gas, A. M. I. W., April 27, 1894. 

Sacrifice of Heat in Making Producer Gas, Jas Ormiston, 

I. C. T,, April 27, 1894 ; A. G. L. J., LX-23-814. 
Gaseous Fuel in Retort Houses, T. S. Cleminshaw, 

G. E. M., X-217 Sup.-38. 
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STORAGE, 

^ Including Matters Pertaining to Gas-Holders. 

Matton's Overflow for Telescopic Holders, Patent Specif., A. G. L. J., LX-2-44. 
Klonne's Improvements in Gas-Holders, Patent Specif., A. G.L.J. , LX-8-257. 
Gas-Holders in Metal T^nks, Mr. Godinet, A. G. L. J., LX-i 3-438. 

McDonald's Combined Holder and Purifier, Patent Specif., 

L. H. & P., XVI-5-216. 
Gas-Holder Construction, E. Lloyd Pease, 

P. A., XII-io-202; G. W., XX-507-374; J. G. L., LXni-1612-609. 
The Holder-Cup in Practice and Theory, W. E. McKay, 

A G. L. J , LIX-24-830; J. G. L., LXin-1602-150. 
The Development of the Gas-Holder, A. M'L Cleland, 

J. G. L.. LXni-x6i 1-568, 1614-699, 1617-839, 1621-1062, X622-1116. 
Middlesborough Gas-Holder, Wire Rope System, Journal of Gas Lighting, 

J. G. L., LXni-1614-717. 
Experience with Leaky Gas-Holder Tan4cs, John Chadwick, 

G. E. M., X-217 Sup.-49. 

DISTRIBUTION, 

Including Everything Pertaining to the Handling of the Gas from 
the Holder to the Consumer's Outlet. 

Effect of Electric Railway Currents on Gas Pipes, W. R. Addicks, 

A. G. L J., LX-ii-362. 
Testing Gas Meters, W. H. Anson, G. W., XX-5 10-467; 

L. H. & P., XVI-4-I74; A. G. L. J., LX-15-513; P. A.. XII-7-130. 
Cox's Gas Flow Computer, Wm. Cox, A. G. L. J., LX-20-690. 

The Prepayment Meter System, G. J. Gough, G. W., XX-510-464; 

J. G. L., LXIII-1615-757; A. G. L. J., LX-20-696. 
Discussion on the last above, S.W. of Eng. Dist. Assn. of Gas 

Managers, J. G. L., LXHI-i 61 6-801. 
The Stapleton Works Governor House, D. Irving, 

J.G.L.,LXIII-i6i6-79i; G. W., XX-5 11-488; A.G. L. J., LX-21-730. 
Report on Electrolysis, Committee of Western Gas Association, 

P. A., XII-u-222; L. H. & P., XVI-6-278; A. G. L. J., LX-22-765. 

History of the Gas Meter, Wm. McDonald, P. A., XII-i 1-240; 

L. H. & P., XVI-6-265; A. G. L. J., LX-24-842. 

Street-Main Pressure, Irvin Butterworth, P. A., XII-i 1-242; 

L. H. & P., XVI-6-266; A. G. L. J., LX-24-845. 

Foes to Gas-Mains and Services, John Kempf , Jr. , 

P. A., XII-I 2-276; A. G. L. J., LX-25-895. 
Gas Piping and Fitting in Munich, Municipal Rules and Regulations, 

L. H. & P., XVI-1-12. 
Proper SuperA-ision of Gas Fittings, Paulos Thieman, L. H. & P., XVI-2-65. 
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How the Prepayment Meter Works, George Keillor, I.. H. & P., XVI-5-222. 
The Landon Board of Trade and Electrolysis, Progressive Age, P. A., XII-i-io. 
Electrolysis in France, Industrie Electrique, 

W. & G. R.. IV-10-17; P. A., XII-5-86; 
Protecting Gas Pipes from Electrolytic Action, London Board of Trade, 

G. E. M., X-215-228; G. W., XX-505-31Q; P. A., XII-12-264. 
Electrolysis in Brooklyn, N.Y., Commissioners of Electric Subways, 

W. &G. R., IV-9-13. 
Electrolysis in St. Louis, Mo., Water and Gas Review , W. & G. R., IV-10-4. 
Electric Corrosion of Water and Gas Pipes, Electrical Engineer, 

W. & G. R., IV-10-15. 
^Electrolysis in Pennsylvania, (Abstract), J. H, Vail, W\ & G. R., IV-10-16. 
^Discussion of Famham on Electrolysis, Inst. Elec. Engineers, 

W. &G. R., IV-12-15. 
New Prepayment Meters and Gas Lighters, Journal of Gas Lighting, 

J. G. L., LXIII-1600-60. 
The Working of the Prepayment Meter System, J. S. Cranmer, 

J. G. L., LXIII-1623-1176. 
Return Circuit of Electric Roads, Thos. J. McTighe, C. M., V-28-331. 

Complete Metallic Circuits for Electric Roads, J. H. Vail, C. M., VI-32-161. 
Gas Explosions in Electric Light Boxes, Gas World, G. W., XX-505-326. 
Complete Metallic Circuits for Electric Roads (Abstract), J. H. Vail, 

P. A., XII-7-137. 

LIGHTING. 

Consumption of Gas and Appliances therefor. 

Competition of Gas with Other Illuminants, Journal of Gas Lighting, 

J. G. L., LXIII-1600-62 ; A G. L. J., LX-5-149. 
German Experience with Welsbach Lamps, H. Epplen, G. W., XX-500-176; 
L. H. & P., XVI-3-118 ; A. G. L. J.. LX-io-333. 
Loss of Light by Globes with Arc Lamps, G. D. Shepardson, 

A. G. L. J., LX-i 3-441. 
Welsbach Burners with Artificial Gas, J. W. R. Cline. P. A., XII-7-126; 

L H. & P., XVI-4-176; A. G. L. J., LX-14-481. 
Science and Progress of Gas Consumption, C. R. Bellamy, 

J. G. L., LXin-1611-571 ; A. G. L. J., LX-i8-6i8. 
Discussion of last above, Liverpool Eng. Society, J. G. L., LXIII-1612-612. 
Light Centers, (Abstract), B. Preu, L. H. & P., XVI-2-67. 

Further Testimony on the Incandescent Gas Light, Walter Lunge, 

L. H. &P., XVI-4-166. 
Misstatements Concerning the Auer Von Welsbach Light, A. O. Granger, 

L. H. & P., XVI-6-260. 
Incandescent Gas Light Progress, Progressive Age, P. A., Xll-y-iiS. 

'* See page 29. 
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Heating and Illuminating Value of Coal Gas, Progressive Age ^ P. A., XII-8-167. 
Technology of Coal Gas, Progressive Age^ P. A., XlI-10-204. 

Chemical Technology of Coal Gas, V. B. Lewes, 

A. G. L. J., LX-13-443; J. G. L., LXIII-1608-437. 
The Inventor of the Regenerative Burner, I. J; Collins, 

J. G. L.. LXIII-1612-615. 
The Planning and Lighting of the Modern House, (Abstract;, 

R. A. Briggs, J. G. L., LXIII^i6i9-959. 
Important Trial of Uncarburetted Gas, Journal of Gas Lightings 

J. G. L., LXIII-1621-1048. 
Street Lighting with Incandescent Gas Burners, Mr. Muchell, 

J. G. L., LXIII-1623-1173. 
High vs. Low-Grade Gas, S. Glover, J. G. L., LXIII-1623-H76. 

Welsbach Lamps for Street Lighting, Mr. Teller, G. W., XX-498-119. 

Artificial Lighting of Workshops, B. A. Dobson, C. M., V-29-417. 

Gas Burners and Their Proper Use, M. & B., February, 1894. 

Public Waste in Gas Consumption, V. B. Lewes, B. A., April 27, 1894. 

Gas Burners, Fixtures, etc.. (serial, 3 parts), W. P. Gerhard, 

J. F. I., May, June and July, 1894. 

HEATING. 

Consumption of Gas and Appliances therefor. 

The use of Coal for Domestic Purposes, Hygiene, London, 

P. A , XII-12-280 ; A. G. L. J.. LX-3-81. 
Gas foi- Fuel, D. McDonald, P. A., XII-8-158; L. H. &. P., XVI-4-169; 

A. G. L. J., LX^i7-582. 
Best Method of Introducing Gas Stoves, H. Wilkiemeyer, P. A., Xn-ii-254; 
L. H. & P., XVI-6-266; A. G. L. J., LX^23-8io. 
The Efficiency of Gaseous Fuel, F. A. Mathewman, 

I. & C. T., April 27, 1894 ; A. G. L. J., LX-26-932. 
Gas Fuel for Potteries, W. F. Murray, L. H. & P., XVI-5-219. 

Smoke Prevention and Perfect Combustion, Lancet, London, 

P. A., XI-24-424, XII-1-5. 
Profits from Gas Stoves, Progressive Age, P. A., XII-4-53. 

Cost of Operating Coal and Gas Range Compared, Progressive Age, 

P. A., XTI-5-89. 
The Trade in Gas Stoves, Journal of Gas Lighting, J. G. L. , LXI II-161 5-741. 
Improvement in Burners for Gas Fires, M. D. Lond, J. G. L., LXHI-i 6 17-848. 
The Lancet Commission Report on Gas Fires, Chas. W. Folkard, 

J. G. L., LXIII-1618-906. 
The Lancet Commission Report on Gas Fires, Hersey Bros. , 

J. G, L., LXIII-1619-966. 
Improved Construction of Atmospheric Burners, C. B. Voisey, 

G. E. M., X-217 Sup.-2i ; J. G. L., LXni-1624-1223. 
Special Applications of Gas, N. H. Humphreys, G. E. M., X-217 Sup.-5o. 
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Best Method of Heating Street Cars, G F. Greenwood, C. M., V-30-466. 

Gas in Continental Kitchens. G. E. M., X-212 . 

Gas for the Household, (serial, 3 parts), W. P. Gerhard, 

D. E., Feb'y, i8g4 (ist). 
French Regenerative Gas Furnace, Jos. Struthers, S. M. Q., January, 1894. 
Gas Stoves and Ventilation, (serial, 4 parts), Ed. J. Snaith, 

P. & D., March, April, May and June, 1894. 
Gas as a Fuel, Alfred Pullar, J. G. L., LXIII-1615-760. 

Gaseous Fuel, T. Travers, G. E. M., X-217 Sup.-36. 

POWER. 

Consumption of Gas and Appliances therefor. 

The Gas Engine a Motor for Aerial Navigation, C. W. Hastings, 

A. G. L. J., LX-2-46. 
Rolfson's Carburettor for Gas Engines, Patent Specif . , A. G. L. J., LX-3-79. 
The Driving of Alternators by Gas Engines, J. E. Dowson, 

G. W., XX- 494-17 ; A. G. L. J , LX-5-148. 
Considerations in the Purchase of a Gas Engine, J. S. Stephens, 

A. G. L. J., LX-9-296. 
Gas Motors for Street Railways in Germany, F. H. Mason (Consular 

Report), W. & G. R., IV-ii-io; A. G. L. J., LX-21-726. 
Double Acting Gas Engines for the American Market, W. W. Goodwin, 

L. H. & P., XVl-2-68. 
The Wattles Gas Engine. Patent Specif., L. H. & P., XVI-:2-72. 

Gas Motors for Street Cars, Light, Heat and Power, L. H. & P., XVI-3-126. 
Gas Engine Development, Progressive Age y P. A., XII-2-26. 

Gas Engines, W. H. Booth, P. A., Xl-3-40. 

Gas Engines in England. Alfred Colson. P. A., XII-12-281, 

The Gas Engine in Mine and Mill Plants, Engineering and Mining 

Journal, W. & G. R., IV-io-23. 
(ias Engines for Driving Tram-cars, Journal of Gas Lighting, 

J. G. L., LXIII-1602-152. 
Donkin on Internal Combustion Motors, Journal of Gas Lighting, 

J. G. L., LXIII-1605-278. 
Gas Undertakings in Relation to the Use of Gas Engines, H. Lees, 

G. W., XX-512-525; J. G. L., LXIII-1617-843. 
Discussion on last above, N. of Eng. Gias Managers' Ass'n., 

G. W., XX-513-544; J. G. L., LXIII-1618-910. 

Gas Motors vs Steam Motors, Bryan Donkin, G. E. M., X~2i6-256; 

G. W., XX-515-597; A. G. L. J., LX- 26-926; J. G. L., LXIII-1619-949. 

Discussion on last above. Institute of Gas Engineers, G. W., XX-5 16-628. 

Gas Traction for Tram-cars, Journal of Gas Lighting, 

J. G. L., LXIII-1624-1233. 
Gas Engines for Electric Lighting in Scotland, * Correspondent," 

G. W., XX- 506-345. 
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Power Distribution by Electricity, Water and Gas, Society of 

Engineers, G. W., XX-517-664. 
Recent Improvements in the Utilization of Gas, Gas IVorU, 

G. W., XX-518-519. 
Gas Engines for Tram-cars, Gas IVorid, G.VV., XX- 519-712. 

Gas Engines, G. E. M., X-214 . 

Conditions of Efficiency in Gas and Petroleum Engines, M. W. L., Mar. 2. 1894. 
Testing Gas Engines, (serial), J. A., M. W. L., May 4th and nth, 1894. 

Central Station Working with Gas Engines, E. E. L., March 30, 1894. 

The Gas Engine, B. J. C, April 7, 1894. 

The Gas Engine, (serial, 9 parts), begun in M. W. L., June 2, 1893. 

RESIDUALS, 

Including Matters Relating to All Products of a Gas Undertakings 
Other than Gas. 

Coke as a Domestic Fuel, Journal of tke Society of Arts ^ 

A. G. L. J., LX-i-ii. 
Oil Gas Tar, Durand Woodman, A. G. L. J., LX-2-38. 

Preliminary Report of the Tar Committee, Ohio Gas Light Association, 

A. G. L. J., LX-5-147. 
Comparative Value of Coal and Coke, Jerome and Audouin, 

G. W., XX-505-324 ; A. G. L. J., LX-6-182. 

The Treatment of Ammonia Liquor, Mr. Blum, J. G. L., LXI 1 1-1604-249; 

P. A., XII-4-56; G. W., XX-496-65; A. G. L. J., LX-7-227. 

Coke, C. K. Pitman, A. G. L. J., LX-S-254. 

The Briquette Factories at Blanzy, France, Mr. de Dinechin, 

A. G. L. J., LX-17-590. 
Oil Gas Tar, Durand Woodman, A. G. L. J., LX-20-690. 

The Separation of Water from Tar. Theodor Petersen, G. W., XX-5 14-569; 
J. G. L., LXIII-1619-962 ; A. G. L. J., LX-24-849. 
Medicaments Derived from Coal Tar, Le Genie Civile A. G. L. J., LX-26-933. 
Ohio to the Front (Tar), Ohio Gas Light Association, P. A., XII-3-38. 

Tar in Ohio, Progressive Age, P. A., XII-8-146. 

The Past Year's Market of Sulphate of Ammonia, 

Journal of Gas Lighting, J. G. L., LXIII-l 599-27. 
The Sweating of Coke. W. N. Page, J. G. L., LXIII-1602-148. 

Cost of Manufacturing Sulphate of Ammonia, A Manager of a Chemical 

Factory, J. G. L., LXIII-1614-712, 1618-918, 1619-967. 
The Protection of Timber by Tar, Journal of Gas Lighting, 

J. G. L , LXIII-1619-961. 
Conversion of Tar into Gas, Municipal Report, (Abstract), 

J. G. L., LXIII-1621-1078. 
The Proposed American Tar Alliance, Gas World, G. W., XX-494-20. 

Residuals and Their Value, Jas. Ferrier, G. E. M., X-217, SUP.-283. 
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Application of Coal Tar for Making Gas, C S. EUery, 

G. E. M., X-217, Sup.-3i. 
Ammonia Motors, S. A. S., February 3, 1894. 

Coal Tar vs. Pitch, R. Watt, P. A., XII-7-132 ; A. G: L. J., LX-15-515. 

CHEMICAL, PHYSICAL, 

And General Technical Matters Relating to Laboratory Practice 
AND Research bearing upon the Gas Industry. 
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P. A., XII-2-23 ; A. G. L. J., LX-2-41. 
Heat of Combustion of Coal Gas and its Relation to Candle Power, 

P. Aguittor, J. G. L., LXni-1610-531 ; A. G. L. J., LX-2-42. 
Valuation of " Oxide," Durand Woodman, A. G. L. J., LX-5-146. 

Gas Combustion and Temperatures, J. P. G., A. G. L. J., LX-7-218. 

Detection and Estimation of Gas or Vapor in Air, Frank Clowes, 

G. W., XX-497-94, 498-124, 499-148; G. W., XX-5oa-i77; 

A. G. L. J., LX-8-262. 
The Composition of Coal Gas, V. B. Lewes, 

J. G. L., LXIII-1604-235 ; A. G. L. J., LX-9-290. 
Standard Candles, E.G.Love, G. W., XX-505-318; A. G. L. J., LX-io-326. 
Apparatus for Estimation of CO2, Mr. Forbes, A. G. L. J., LX-13-442. 

Researches upon Oxidation and Chemical Properties of Gases, 

F. C. Phillips, S. A. S., March 31, 1894 ; L/H. & P., XVI-1-19. 
Artificial Illumination, Progressive A ^e^ P. A., XII-i-io. 

Measuring the Intensities of Lights of Different Colors, Alfred M. Mayer, 

P. A., XII-2-24, 3-41, 4-71, 5-84. 
Technology of Coal Gas, Progressive Age, P. A., XII-5-85, 6-110, 11-256. 
Ignition Temperatures of Explosive Gas Mixtures, A. E. Tutton, 
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The United Gas 



Improvement Co. 



Drexel Building, Philadelphia, Pa. 



Inquiries from any part of the United States should be addressed to the Philadelphia Office. 



BUILDERS OF THE 



standard Lowe Water Gas Apparatus. 




LOWE WATER GAS APPARATUS— STANDARD DOUBLE SUPER HEATER SETTING. 



Lessees and F*iarclna.sersof Gas Work:s.. 

Water Gas Plants, either independent or auxiliary to Coal Gas 
Works, erected to meet any conditions. Apparatus designed to 
use any kind of Oil and Anthracite C6al or Gas House or Oven 
Coke 



Pamphlets, Plans and Estimates Furnished Upon c/fpplication. 



xi-i-4t. 
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Established 18^4. 



American • Meter • Co. 

New York and Philadelphia. 



GAS METERS, Wet or Dry, 



FROM THE MOST CAPACIOUS 



STATION METERS 



TO THE SMALLEST AND MOST 



EXPERIMENTAL METERS. 




Hydraulic Valves or Center Seals, Pressure Registers, 
Photometrical and Specific Gravity apparatus, 
Pressure Gauges, from pocket si^e up, and 

Any Special Apparatus DAade to Order. 



xi-i-4t.P. 
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Cable Address, " Westmoreland, Pbila." 



Westmoreland 

Coal Company, 

OFFICE ; 

224 South Third St., Philadelphia, Pa. 



GAS COAL 



This Company, whose mines are located in the heart of 
the Gas Coal region near Irwin, Penn., and whose ex- 
tensive property extends from the Youghiogheny %iver 
northward across IVestmoreland County, is the largest 
Gas Coal miner and shipper in the United States, and 
its Coal, through superior quality and preparation, has 
become the standard in the Eastern and Middle States, 
where it is used almost to the exclusion of others. 



SHIF^PING FIERS: 

Baltimore, Md., South Ambov, N. J., Philadelphia, Pa., 
Watkins, Seneca Lake, N. Y. 



xi-,-4t. ■ All rail to all accessible rail points. 
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^mePicaq Gra^ Light ^g?ociatioi| 



SHOULD HAVK A 



L-IBRKRY. 

// can be made to be of great value to every member^ even 
thou^^h he live 3^000 miles away. 

The Secretary now has a nucleus and asks every member to help build it up. 



FOR THIS PURPOSE. 

Look ovfer your files and racks and donate duplicates of any publications relating 
to Gas to the Association. 



All New Publications Received 

For the A. G. L. A. Library will be properly noted in the Quarterly, through 
which the benefits of the Library will be made palpable. 



The Secretary now has about 1 00 volumes. Make it 1 0,000. 
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EconoMical Gas Apparatus ConstrQction Co. 

ILiIIWII'X'ED, 

269 Front Street, East, Toronto, Canada. 



... BUILDERS OF THE^ ... 

Improved Lowe Water Gas Apparatus, 

Designed to give the grftatest efficiency wlien using any 
kind of Oil, Anthracite Coal, Gas-House or Oven Coke. 




LOWE WATER-GAS APPARATFS— MERRIFIELD-WE8TCOTT-PEARSON SETTING. 



CONSUL TING ENGINEERS. 



New Gas Works Built. Present Gas Plants, eitber eoal or water, Remodeled. 



Catalogues^ Plans and Estimates Furnished Upon Application. 
xi-i-4t. 
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THE ... 



Positive Prepayment Gas Meter. 



Manufactured under the Sawer & Purves Patent. 













I 



0^ 






JOHN J. GRIFFIN & CO., 

1513-1515-1517-1519-1521 Kace St., Philadelphia. 
52 Dey St., New York. 75 No. Clinton St., Chicagro. 

xi-i-4t. 
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A SMALL EXPERIMENTAL PLANT AS 

AN AID TO THE MANAGEMENT 

OF A COAL GAS WORKS. 



Written for the American Gas Light Association, by Peter Young, 
Knoxville, Tenn. 



In small gas works, such as I am connected with, it is always 
a very serious question with the manager, if he has a variety of 
coals to choose from, which coal shall be used; if he has been 
using a good coal, he feels like standing by the old adage " Let 
well enough alone," and yet if he be a progressive man this will 
not suit his nature. In a section of country where new mines 
are being opened almost daily, the matter becomes still more 
difficult, as every new vein is always the " very best gas coal '* 
yet discovered, at least so say coal men. As a general thing, 
we are compelled to draw largely from the experience of others 
in the purchase of all our supplies, not having means at our 
command to experiment much for ourselves in the plants we 
are operating, and if everything we do is not at least partially 
successful, we feel it in diminished profits, and where these 
are small, if a bad contract on* coal is made, it would make quite 
a difference in the dividend at the end of the year. In making 
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trials of coal on three or four benches, there are so many things 
that may happen, that we are very liable to discard a good coal 
and take one of a poorer quality, for instance; — the sample sent 
may be wet, and as we only try enough of it to last, say one 
week, the heats might be low, a stoker sick and a green hand 
in his place, etc., etc., and the results may not be as good as 
shown by an inferior coal when heats are good and everything 
working smoothly, and another point is this; — we usually pay 
for this coal, about what we pay for the coal we have been 
using; if this is better, all well and good, but if it proves a fail- 
ure, we have lost enough on that one test to put in a small 
apparatus where we can test a small sample, which the coal 
men give us free of cost, under about the same conditions, be 
our own stoker, keep up the heats, etc., etc., and see in a few 
hours, at a very slight expense, that it takes a week under try- 
ing conditions, to find out. What one sees and does himself 
he can feel more confidence in, than if the same thing be left to 
the average night foreman, and stokers who are descendants of 
Ham, and it is hardly possible for the Superintendent to sit up 
night and day for a week, to see that a coal has all the advan- 
tages it should have. 

These thoughts led me to the belief, about two years ago, 
that a small, inexpensive experimental plant, to determine the 
values of coal, would be a profitable investment. Not for 
scientific research, but to save dollars, although as an aid to 
the technical analysis of coal, etc., it can be used to good ad- 
vantage. With this lengthy preamble, I will proceed to de- 
scribe as briefly as possible, how the apparatus is built and 
used. 

Having a room in one of our buildings that had been used 
as a store room, and not needing it for that purpose any 
longer, we utilized it for this apparatus and a photometer room. 
Around most gas works there are plenty of old fire-brick hardly 
good enough to be put back in a bench and not much use for 
anything else. During spare moments, the foreman and I built 
a small bench four feet long, three feet wide and five feet high. 
The wall of the building formed the back of the bench, side 
walls, nine inches; arch, eighteen inches. The furnace is twelve 
inches wide, and the retort rests on tile directly over it; the 
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products of combustion are taken up at the back end of arch, 
brought forward to the front and taken out through the top. 
The first retort we used, was a piece of old eight-inch cast iron 
pipe, but it soon burned through and we had one cast, the iron 
being one inch thick, inside diameter of retort six inches, with 
flange on one end fifteen inches diameter, with two holes drilled 
in it to receive lugs for cotter bar. The lid was made from a 
piece of boiler plate, with one-half inch bolt tapped into it to 
handle it by. A two-inch hole tapped back of the flange is the 
outlet. We use no hydraulic main, simply a stop-cock. From 
the retort it is led over by one and one-half inch pipe to a 
coal condenser, made from one and one-half inch pipe and re- 
turn bends, each bottom return being tapped to receive a drip 
made from one-half inch nipple, one inch by one-half inch re- 
ducer, and a one inch nipple seven inches long with cap on end. 
From condenser, the gas passes to the washer box, simply a tin 
box, eighteen inches by twelve inches, by nine inches,' filled 
with water to within three inches of the top, and in which the 
gas is made to bubble through two inches of water. Next 
comes a purifier, two feet six inches square, by one foot deep, 
in which are put the different materials used for purification. 
The meter used at first was a twenty light dry meter, and by 
observing the test dial, the results were determined; but we 
found the diaphragms became dry and the meter inaccurate, as 
the temperature in the room sometimes gets very high, so we 
had a twenty light wet meter made, registering tenths, feet, and 
tens of feet. The holder and tank are both of wrought iron; 
the holder three feet in diameter and five feet deep; tank three 
feet six inches in diameter, and five feet deep. This holder 
gives a pressure of forty-nine tenths, and the outlet is con- 
nected to the bar photometer, and also to the main leading to 
the holder of the works. When cupped, our large holder gives a 
pressure of fifty-two tenths, so that by adding )veights to the 
small holder we can empty it into large one and can also fill 
small one from large one. For filling we have a connection at 
inlet of condenser, so that all the air can be expelled from ap- 
paratus before beginning a test. After the retort is sufficiently 
hot, and the apparatus free from air, a given quantity of coal is 
put into the retort, in an iron pan, which has been weighed. 
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We usually charge four pounds, if cannel coal is to be tested, 
and five pounds of common bituminous coal, for of course, the 
larger the quantity used, the less liability to error in figuring 
results per ton. After the gas has all been expelled, it is tested 
for candle power on the photometer. The average of three such 
tests, we consider a fair trial. The coke is weighed, and the 
result, multiplied by five hundred or four hundred, as the case 
may be, gives the coke per ton. This is also a fair test for the 
volatile matter in the coal, and a sample of the coke tested in a 
crucible, gives the fixed carbon and ash. The amount of tar 
taken from the drips, can either be measured or weighed, and 
the amount per ton ascertained as before. After having ob- 
tained the quantity and quality of the gas made, corrected to 
standard 'temperature and pressure, the yield of coke and tar, 
we then make another charge, and test the crude gas with a 
Cooper's tube, or eudiometer, as described in Hartley's Gas 
Analysts' Manual, by Mr. Steadman and Mr. Thwing, at some 
of the meetings of the Western Gas Association. Our whole 
apparatus, not including our photometer, did not cost one hun- 
dred dollars, and we consider it has paid for itself many times 
over, in the two years we have had it in use. We are not able 
to get as good results in practice, as are obtained in the experi- 
mental works, but it is a good lesson to teach what we should 
strive for. It also enables the Superintendent to know the 
maximum quantity and quality of gas that can be obtained 
from a given quantity of coal. As before remarked, this ap- 
paratus is not meant for scientific purposes, but as a simple 
means of obtaining a comparative test of different coals, and if 
the same conditions prevail during each test, then the tests may 
be depended on as a standard by which to purchase our coal. 
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SOME EXPERIENCES. WITH THE WELS- 
BACH INCANDESCENT GAS LAMP. 



Written for the American Gas Light Association, by W. S. Rathell, 

Cairo, III. 



In these days of close competition between gas and other 
means of illumination, with incandescent electric lights in many 
instances sold at cost, and too often, indeed, at less than cost 
of production, with the arc lamp no longer a commercial luxury 
but rather, indeed, a commercial necessity, and with carbon oils 
sold at a price which place these oils in line as the most dan- 
gerous competitors known to the gas industry, any article of 
merit which promises an increased amount of illumination with 
a decreased gas consumption, is looked upon with favor and 
sought after diligently by the progressive gas manager. 

The days of excessive pressure, exorbitant gas bills, poor 
service and wasteful burners, coupled with a successful and 
dividend paying gas company, have ceased to exist. 

Either the public must be supplied with the best that can be 
had, and that too, with the least possible outlay of money, or 
they will discontinue the use of gas as an illuminant, and the 
dividend days of the company fail to dawn. 

In the gas business, as in all other legitimate businesses, the 
customers have a right to expect the very best article that can 
be obtained for the money, and not only have they that right, 
but in this particular line of business, they have the right to be 
supplied with, and educated in the use of the very best and 
most economical appliances that may be had to use our product 
through. 

One of the principal secrets of a successful gas business (if 
there are any secrets in the business?) is this; — First; Make as 
cheaply as possible, and of as good quality as can be obtained, 
all the gas that you can sell, and Second; Use all means at your 
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command, day and night, winter and summer, to sell all the gas 
that you can make. 

•The question is, how can this be done?. Evidently not by 
the use of antiquated and exploded methods, not with exorbi- 
tant bills, poor service, poorer light and kicking customers, but 
it may be accomplished by the intelligent use of modern appli- 
ances, supplied with the best article that we can produce with 
modern means of production. My experience has taught me 
that a dissatisfied customer is next in injury to an opposition 
company, and that one thoroughly satisfied customer is the best 
canvasser known for the gas company. 




Fig. 45. Welsrach Incandescent Gas Burner. 

Using the foregoing as the leading rules of our business 
policy, our company early in 1892 began experimenting with 
the Welsbach Incandescent Gas Lamp, this lamp at that time 
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not being nearly so well perfected as now. Our first use of the 
Welsbach was merely an experiment, being confined at first to a 
couple of lamps at our office, and one in the sitting-room of my 
residence, the company preferring to thoroughly test the utility 
of the lamp before offering them to our customers. 

In September, 1893, we began introducing these lamps among 
our customers, first, as a means of withholding our customers 
from the outstretched arms of a competing electric light com- 
pany. To-day we have over eight hundred of these lamps in 
daily use in this small town, fully fifty per cent, of which have 
displaced either incandescent or arc electric lights. 

We manufacture at Cairo a straight coal gas of approximately 
eighteen candle power, using only Youghiogheny coal and a 
small percentage of cannel, and it was with this gas that the 
following tests of the Welsbach burner were made: 

The first test of the burner was made in the early fall of 
1893, and was a test for deterioration of mantle and consump- 
tion of gas. This test was made by placing a Welsbach on a 
fixture connected between the holder and the street pressure 
governor, interposing a meter between the burner and the main, 
the pressure, 25-tenths, being the initial pressure of the holder; 
the statement of the meter was taken, the gas turned on and 
lighted, and a record of hour and date made. This burner was 
in continuous use for the space of 1,921 hours, at the end of 
which time the mantle was destroyed by reason of breaking of 
the wire support that holds the mantle in position. The amount 
of gas consumed during these 1,921 hours, was 6,474 cubic feet, 
or 3.37 feet per hour. 

The next test attempted was to find as nearly as possible the 
amount of heat developed for a given amount of light produced 
both by the Welsbach and the ordinary gas burner. For the 
want of better method for making such a test, I employed the 
following method of finding the relative amount of heat pro- 
duced both by the Welsbach and by the ordinary Bray burner: 

I took a number each of No. 4, No. 5 and No. 6 Bray burners, 
and tested each on a test meter, selecting six of each number, 
each burner in its respective number, consuming the same quan- 
tity of gas per hour under a uniform pressure of 15-tenths. The 
rate of consumption per hour being as follows: 
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No. 4 Bray, 3.8 cubic feet per hour. 



4-5 
5-8 



.Qmincy 



I next took, at random, from a package of loo Welsbach 
lamps, one No. 20 Welsbach lamp and tested it under the same 
pressure on the same test meter, and found it to consume 3.2 
cubic feet per hour. I then took a vessel and accurately 
measured one pint of water and placed it in the vessel. Taking 
the temperature, the water was found to be 52° F. I suspended 

the vessel above the Welsbach in 

such a manner that the bottom of 

the vessel was exactly 6" above 

the top of the Welsbach chimney. 

The gas was then lighted, and al- 

i& rf,^ SMiPESihPmT owed to burn exactly five minutes 

IJ ] and then extinguished, when the 

f ^Tn^^Fll reading on the thermometer was 

jv ' J m. i% 9"^°' "^^^ thermometer being sus- 

^ I f _i L_^MiUTL. pended in such a manner that the 

bulb was entirely submerged in 
the water while being heated. 

This operation was repeated, 
first with a No. 4 Bray and then 
with a No. 5 Bray, the same con- 
ditions of the first test being ac- 
curately observed, and the bottom 
of the vessel being 6" above the 
top of the flame. The No. 4 Bray 
_ raised the temperature from 52° to 

^^dp^ GasGhecic ^^° i" five minutes, and the No. 5 

Ml Bray raised the temperature from 

52° to 94° in five minutes. 




MAHtLE SOPPOflT 



— GaitxeTip 
CoFTRUCAUO Cap 

.Gqllcct 

GoriCsr.HE SUPPORT 
SetScbew 



Fig. 



46. Details of Wels- 
bach Burner. 



From the above it will be observed that the amount of heat 
developed by the Welsbach burning 3.2 cubic feet per hour, and 
the No. 5 Bray burning 4.5 cubic feet per hour, were exactly 
equal, and so it Was found that 3.2 cubic feet of gas burned 
through a Welsbach in one hour develops the same heat units 
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as 4.5 cubic feet of the same gas burned through a No. 5 Bray 
in one hour. 

Having no bar to test the illuminating power of the two 
burners, recourse was had to the following ocular test. 

I prepared a board twelve inches wide and about five feet 
long, and taking another piece of board two feet long, nailed it 
to the end of the longer board so that the longer board stood 
in the center of the shorter one when the shorter one was 
placed face to the floor. Next a paragraph was selected in a 
daily paper, the paragraph marked, and the paper tacked to the 
upright board, so that the paragraph would be on a horizontal 
plane with the center of the Welsbach light. Lighting the 
Welsbach, I placed the upright board with paper attached, in 
line with the burner and at such a distance that the reading 
was entirely obscured. I then moved the board toward the 
lamp slowly, until the paragraph was plainly legible. The 
board was then fastened in its position to the floor. Next, I 
took a number of nipples and tees and placed six No. 5 Bray 
burners in a line four inches from center to center, each burner 
being supplied with its own key. Removing the Welsbach the 
six burners were placed in such a manner that the center of the 
flames would be level with the paragraph on the board and at 
exactly the same distance from the board that the Welsbach oc- 
cupied, the six burners being in line across the face of the 
board. Commencing from the center burners, I lighted one 
after another, examining the paper after each burner had been 
lighted. When four of these burners had been lighted, I was 
able to read the paragraph. I then extinguished one burner, 
when I was unable to read, re-lighting the fourth burner, the 
printing was again legible. 

Now, as the No. 5 Bray consumed 4.5 cubic feet per hour 
and it required four No. 5 Brays to equal in light one Welsbach 
which consumed 3.2 cubic feet, we have 4 x 4.5 = 18 cubic feet 
of gas burned in one hour through four No. 5 Brays equals 
in illumination 3.2 cubic feet of gas burned through one Wels- 
bach in one hour, and as the heat developed from one Welsbach 
equalled the heat developed from one No. 5 Bray, hence we get 
four times as much heat from the same volume of light by using 
the gas through ordinary burners as we do by obtaining the same 
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amount of light from Welsbach burners, or if the same amount 
of light is required, we get 1-4 as much heat from Welsbachs as 
we would get from ordinary burners. 

Now, assuming the gas used to have been 18 candle, we have 
18-^5=3.6 candles per foot, and as it required four burners,'using 
4.5 feet to equal in light one Welsbach using 3.2 feet, then the 
four burners produced 4X 4.5 x 3.6=64.8 candles as the effi- 
ciency of the Welsbach burner, and from the above we get the 

64.8 candles 
followmg ; 7 — 7 — = 20.25 candles per foot as the effi- 
ciency of the Welsbach burner. 

Now, using the above formula let us suppose a consumer using 
12 No. 5 Brays, who was entirely satisfied with his light but not 
with his bill, by installing three Welsbach we get the same quan- 
tity of light with a consumption of 3 x 3.2=9.6 cubic feet per 
hour, whereas his old burners used 12 x 4.5 = 54 cubic feet per 
hour. Now let us suppose he used his light five hours per day 
for 30 days each month and his gas was purchased at $2.00 per 
M. net, we have 

5 x 30 x 54=8,100 cu. ft. at $2.oo=$i6.2o Brays. 
5x30x9.6=1,440 " " " 2.00= 2.88 Welsbach. 



Showing a saving of $13.32 for the month, 

light for light. But my experience here has been that custo- 
mers prefer better light and invariably want one Welsbach in 
place of each ordinary burner. Under the circumstances we 
have the following : 

5 x 30 X 54 = 8,100 cu. ft. at $2.oo=$i6.2o Brays. 

5x30x38.4=5,760" " " 2.00= 11.52 Welsbach, 
with four times as much light, with a saving of 28.8 per cent, in 
gas bills, and here I will say that in the case of seven of our 
consumers, selected at random, who had introduced the Wels- 
bach, taking five months during the fall and winter of '93 and 
'94 and comparing them with the corresponding months the pre- 
vious year when they were using ordinary burners, the saving 
was shown to be from 32 to 52 per cent. 

Having considered the Welsbach as in competition with ordi- 
nary gas burners, let us now turn our attention to gas through 
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the Welsbach as in competition with incandescent electric lights, 
and for the purpose of this comparison let us place the selling 
rate of electric current at ten cents per M. Watt hours, and the 
selling rate of gas at $2.00 per M. net. 

We find first, one Welsbach using 3.2 cubic feet gives 64.8 C. 
P. and one electric light at best 16 C. P., hence four incandes- 
cent electric lamps equal one Welsbach gas lamp nearly. Now 
four incandescent electric lamps on circuit having a pressure of 
fifty volts and using one ampere will give 200 Watts per hour. 

Now let us suppose one Welsbach burning five hours per day 
for thirty days using 3.2 feet per hour, we have, 

3.2 X 5 X 30=480 cu. ft. at $2.00 per M.= .96 Welsbach. 

5 X 30 X 200=30,000 Watt hours at .10 per M.=$3.oo Electric 
or an equal amount of light from gas at a saving of $2.04 on 
each Welsbach placed. 

From this we find that gas burned through a Welsbach incan- 
descent gas lamp at $6.00 per M. cubic feet, can compete with 
incandescent electric lamps with current sold at 10 cents per M- 
Watt hours, and further as an equal number of Welsbach burn- 
ers can displace an equal number of incandescent electric lamps 
at a saving of about 12 cents per month, on each four Welsbachs, 
gas being $2.00 per M. over the cost of incandescent electric 
lamps and get four times the volume of light, and as the cost 
of renewals from two years experience has proven this item is 
not greater in the Welsbach than the electric, if as great, it 
does not appear that we need have any great fear of electric 
competition if we chose to use the Welsbach. 

The use of the Welsbach with us, while it certainly has re- 
duced individual bills very materially, yet has not affected our 
total output, which has increased in the past year notwithstand- 
ing the dull times and the further fact of our gas company hav- 
ing two electric light plants to compete with, one of which is' 
controlled by our company ; the other is not, by any means. 
Our experience has been that when Welsbachs are installed in 
a dwelling, the owner invariably finds that he can afford a gas 
stove if he has not one already and if he has one already he 
finds that he can afford to do the family laundry on the gas 
stove as well as the cooking. The business man finds his bills 
very much reduced, and he quite readily persuades himself that 
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more light means more business and he at once gets it by in- 
creasing the number of his lamps. We made quite a canvass with 
the Welsbach, placing some on trial at different places, and they 
were always paid for and an order followed for more. Quite 
often one Welsbach placed on trial with an electric light con- 
sumer, has resulted in turning the consumer to the exclusive 
use of gas. Four burners placed in a hotel in this city resulted 
in seventy-four being placed, and besides this, some of our 
hardest kicking customers have become so fully convinced, 
that they are recommending the use of gas. We thought, last 
season, that we had reached about the limit of gas stove sales, 
in other words we thought the town was fully supplied with gas 
stoves, yet this season we have sold about seventy-five additional 
stoves. Our town is not increasing in population to any great 
extent, and as we have some 1,200 meters among a population 
of 12,000 or 13,000 inhabitants, about one meter to every ten 
persons, it is seen that nearly all worth having are using gas in 
some shape or other, particularly when it is known that one- 
third of our population are negroes whom we do not desire as 
consumers. The larger number of stoves sold have been to 
those already using gas and quite a number of the sales are 
traceable to the good results and the good feeling brought 
about by the use of the Welsbach. Now the question arises, 
shall we adopt the Welsbach and diminish our present indi- 
vidual bills and look for the return of revenue from other 
sources of consumption made practical by the Welsbach, or 
shall we stay exclusively by the old style burner with its seem- 
ingly high bills, and gradually turn our consumers over to 
electric light and carbon oil. 
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Note by the Editor. — For convenience in looking up the literature on In- 
candescent Lig^hting and Burners, the following table of references indicate 
most, if not all of the articles that have lately appeared in the American Gas 
]>eriodicals. See also references under Lighting, A. G. L. A. Proceedings, 
Vol. XI, No. I, Page 102, also general reference list in this number under the 
head of Lighting: 



Light, Heat and Power. 
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ONE OF THE FIRST METER MAKERS IN 
THE UNITED STATES. 



Written for the American Gas Light Association by H. C. Slaney, 
OF Brooklyn, N. Y. 



The object of this paper is to clearly demonstrate some 
vague points that have not been touched upon lately, about the 
earlier workers, as the title suggests^ and to furnish a personal 
and partial history of an almost unknown and unheard of meter 
manufacturing company, together with that of its founders, 
known as the " Phoenix " Meter Company, of Baltimore, Md. 

There has been but very little information published about 
the earlier manufacturers of gas apparatus in this country. 
Those hardy pioneers' names should be rescued from obscurity 
and their memory perpetuated in the archives of this Associa- 
tion, instead of remaining as now, in a vale of mystery. The 
older members of this profession knew of their trials, but for 
the benefit of the younger members it occurred to the writer 
that a few rambling notes, gathered at odd times, upon the 
struggles of one of the first meter makers in this country, would 
not be amiss and would help to preserve the names of those 
who were identified with the early introduction of gas into the 
United States. 

When gas companies first began to organize they were strictly 
close corporations, and every movement was guarded with ut- 
most secrecy. Therefore it is almost impossible to gather, in- 
formation in regard to their organizations or modes of working, 
except from those who were then closely associated with the 
different companies. In furnishing this mite of history, it has 
been the writer's fortunate privilege to transmit the inclosed 
facts from an active worker in the gas industry at the time when 
meter manufacturing first began here. 

From various sources I have gathered the following dates for 
the several cities, about when they commenced to manufacture 
and furnish gas for the public consumption. If these dates are 
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incorrectly stated, I hope some member will set me right by fur- 
nishing the correct dates. Baltimore, 1817 ; Boston, 1822 ; 
New York, 1823 ; Philadelphia, 1835 ; Chicago, 1840 ; Cincin- 
nati, 1 84 1. 

The " Gas Light Company of Baltimore " received their char- 
ter Feb. 5, 1816. An ordinance was passed authorizing the 
company to lay pipes June 17, 1816. 

The first public lamp lighting was on Feb. 7, 1817. 

The above compilation would make it appear that this was 
the first successful gas company, and it is now my intention to 
contend that the city of Baltimore may be called the foster- 
mother of the gas industry, both as to successfully manufactur- 
ing of gas and of making of meters, although it was in Phila- 
delphia that gas was first produced and exhibited by Michael 
Ambrosie & Co., at their amphitheatre on Arch street, between , 
8th and 9th Sts., in the year 1796. It was also successfully at- 
tempted several times during a period of about eighteen years 
in that city by other firms. Yet it was not until March 27, 
1835; that the council passed an ordinance for the construction 
of the Philadelphia Gas Works. They were finished, and the 
first gas was manufactured Feb. 8, 1836. Gas was also success- 
fully produced in 1813, by other persons, to be used in lighting 
up of mills in Rhode Island and other places. 

It may seem evident to you that I have digressed somewhat 
from my subject, but a portion of the above historical facts will 
be referred to subsequently in trying to establish the title of 
this paper. Now let us revert to a period some sixty-two years 
ago. 

The first meters known to be manufactured in the United 
States, were made in the city of Baltimore by Mr. Samuel Hill, 
about the year 1832, (cannot positively verify the date.) 

The second maker was Mr. John Rodger, also of Baltimore, 
a machinist, under the supervision of Mr. John M. Slaney, in 
1832. 

The third maker was Mr. C. Young, of New York, in about 

1835. 

The fourth maker was the firm of Colton & Code, of Phila- 
delphia, in about 1839. This firm also made the first station 
meter. 
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This is as far as I care to extend the above summary of meter 
makers in the present papers, for as stated above, this is merely 
a personal sketch of one of the pioneers. Mr. John M. Slaney, 
grandfather of the writer, referred to in connection with Mr. 
Rodger, learned his trade in London, and came to this country 
in 1829, settling in Philadelphia. 

The Baltimore Gas Company imported all their meters from 
England; the last importation was a small shipment in the be- 
ginning of the year 1833. These were all wet meters, and made 
by Samuel Crosley, of London. I wish to call special attention 
to a list of various size meters, together with their prices, pub- 
lished for the first time, to my knowledge. By comparing the 
list of sizes with that of the present day, you will notice how 
closely the makers have followed in the footsteps of their 
predecessors. The only deviation from this list was the 50-light 
to a 60 light, and the addition of 80-lights. There were a few 
other sizes which I could not gather information upon at this 
time. Their selling price, as compared with the present aver- 
age price, is over 2J times greater, as per the following: 

Size Meter. Price, 1833. Price, 1894. 

3 lights $13.88 $5.63 

5 '* .^••. 1650 713 

10 •* '. . 20. s^ g.oo 

20 '* l\ . 27.50 12.38 

30 " 36.50 16.87 

45 " 50 00 24.75 

50 " 68.50 60-light 33.75 

100 '* 100.00 ■ 5625 

150 " 225.00 86 25 

In the year 1832, Mr. John Rodger secured a contract to 
manufacture 1,000 gas meters for the Baltimore Gas Company, 
and as Mr. Rodger was not a meter maker, but a machinist, he 
then proceeded to secure the service of Mr. . John Slaney and 
persuaded him to go to Baltimore, to equip and superintend his 
meter shop. He continued with Mr. Rodger in that position for 
two years. 

In the year 1834, at the solicitation of Mr. James Mowton^ 
secretary of the Baltimore Gas Co., Mr. Slaney entered their 
service as superintendent of their meter department. He opened 
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and equipped a shop for supplying the company with all new 
meters required, and to repair those that had been in use and 
set aside for months, in fact some for years. He remained with 
the gas company until 1849. 

It has been stated at various times that Messrs. Colton and 
Code commenced the manufacturing of meters in Philadelphia, 
during the year 1834. Mr. Code, who was in the employ of 
Thomas Crosley before coming to this country, was also very 
well acquainted with Mr. Slaney,.and paid him a visit at the gas 
works in Baltimpre, while on a trip to the West from New York 
in 1838, prior to going into business. 

Mr. Colton, of Philadelphia, it has been reported, was a 
brother-in-law of Mr. Baldwin, of locomotive fame, and had been 
for some time endeavoring to manufacture meters ; but owing 
to his inexperience in this line had not succeeded to his satisfac- 
tion, when Mr. Code, who was an experienced workman, arrived 
in Philadelphia on his return trip, sought out Mr. Colton. Here 
is an observed difference of four years between these dates. 

To substantiate what I have written, I shall quote from the 
3d Annual Report of the Trustees of the Philadelphia Gas 
Works, Jan., 1838. The explicit language used was: — "Not- 
withstanding the desire of the trustees to procure meters of 
American Manufacture, they found themselves obliged to resort 
again to England for this year's supply." The number imported 
in 1837 was 343. Then again we shall refer to the 5th Annual 
Report of the Trustees, January, 1840. It asserts : "The met- 
ers furnished by one of our own fellow citizens, thus far, proved 
highly satisfactory, and, as yet, there has appeared no reason to 
doubt that they are equal to those introduced from abroad." 
The above quotations prove, I think, that Mr. Colton, together 
with Mr. Code, gave the firm its name and existence about the 
year 1838 or 1839. ' 

It has also often been stated that the Manhattan Gas Co. com- 
menced to manufacture gas meters in the year 1834. This I 
cannot credit as a certainty, from the assertions set forth by 
the late Charles Roome, Esq., President Manhattan Gas Co., 
who stated that he was a junior clerk when Mr. Code was em- 
ployed to'repair meters for his company. Mr. Roome writes in 
the American Gas Light Journal under date of Oct, i6th, 1876, 
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that " Theo. Code of London was employed by the Manhattan 
Company to repair the meters for awhile, when he joined with 
Mr. Colton of Philadelphia and established the house of Colton 
& Code, which soon became a strong and highly prosperous 
establishment." From the above information, should infer that 
the Manhattan Company did not mak$ new meters, but only 
did their own repairing in 1834, and for a few years after. 

It isjociy sincere belief that Mr. John M. Slaney (father of the 
writer) is one of the oldest living gas meter makers in this 
country, and it is to him that I am greatly indebted for this im- 
portant historical matter. 

He was apprenticed to the meter department of the Baltimore 
Gas Co. in 1837, and left their service in 1839. Re-entered and 
left their service again in 1848 to begin business for himself. 

In this year Mr. John M. Slaney, with Mr. Charles Collier, 
formed a co-partnership to manufacture meters, under the title 
of Collier & Slaney, Concord street, Baltimore, Md. They con- 
tinued business until 1850, when they dissolved partnership. 
Collier & Slaney received a diploma from the Maryland In- 
stitute Fair for a "Gas Meter," on the 20th of November, 1848. 
It was during this year that they made their first station meter, 
for Zanesville Gas Co., Ohio. 

In the year 1850, Mr. Slaney, his father and two other gentle- 
men, organized the Phoenix Meter Company, No. 44 Holliday 
St., Baltimore. 

This Company did splendid work, and the exhibition made by 
them in the Maryland Institute Fair in 1853, was greatly ap- 
preciated; for this exhibit they received a silver medal. This 
medal, together with several of the above meter makers* badges, 
are now in possession of writer, and it will afford him great 
ple^3ure to show them to members of this Association. 

The peculiar situation of this city in those days, was that it 
lay upon the border line of the free and slave cities. Goods 
were bought in the North to be sold in the South; this transac- 
tion was the cause of considerable embitterment and jealousy 
throughout business circles. A merchant to carry on business 
successfully, was compelled as a moral suasion, to agree with 
both sides of that, then, live question. Communication between 
cities were few and far apart. Railroad traveling was quite an 
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undertaking; there were but few trains a day, and tickets pur- 
chased at the railroad stations were only good for that specific 
time and train. Mail delivery, as compared with that of to- 
day, was so slow that a letter sent with an inclosed bill, often 
found the debtor dead upon arriving at its destination, conse- 
quently collections were very hard to make, and when made, 
•the payments were invariably in "shin-plasters" and "wild cat" 
bank notes, which was like the "Irishman's flea," when you put 
your hand on them their value was not there. 

It was a painful positiveness in those days, for a person to go 
to market with a basketful of money, (shin-plasters) and a 
privilege, after continual discounting, to bring home a pound 
of meat. Note-shaving was quite a profitable business, and it 
was carried on to perfection. 

When the great panic of 1857 swept with havoc over the land, 
the Phoenix Meter Company, with so many of its unfortunate 
contemporaries, was obliged to fail; not from mismanagement 
or the lack of business, or the want of confidence, but from the 
depressed value of " shin-plasters " and " wild cat " money, and 
banks demanding triple indorsers on paper, which at certain 
times was almost impossible to secure. 

The Phoenix Meter Company did a prosperous business fur- 
.nishing meters to gas companies in the principal cities through- 
out this country and Canada. Some conception may be formed 
of their flourishing condition, from the following extracts from a 
book called " Baltimore as It Is," published in 1857. I shall 
quote only a small portion of that article, and of the part that 
relates to this subject. " The works of this company are situated 
at No. 44 HoUiday street, and are divided into several distinct 
departments, each provided with the most novel .and ingenious 
machinery, worked by steam power, it has ever been our privi- 
lege to examine. Indeed, the work is so complicated and regu- 
lar, as to require the most perfect machines th^t the ingenuity 
of man is capable of inventing. The first department we en- 
tered was that of the foundry. Here the various brass and iron 
castings used in the business are made, we noticed among others 
worthy of note, castings for patterns of the new patent street 
signs, now used by our city, and a new and handsome style of 
cock for street-Ump posts. We next passed into the shop where 
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the tin bodies are made for the outside of meters. We next en- 
tered the department for making cocks and gas fittings. Fol- 
lowing this is a department for getting out brass work for 
meters. Adjoining this department, is one appropriated to 
making of drums, or the interior arrangement of meters, Taken 
altogether, the gas meter may be regarded as the mo^t wonder- 
ful invention the ingenuity of man has ever devised, for while 
it embraces all the minute and complicated machinery of the 
watch, it likewise combines the important details in natural 
philosophy, (and this is from a newspaper man). The next de- 
partment we noticed, was for making movements for meters. 
This is under the direction of an experienced watchmaker. We 
here noticed a stationary meter with six dials, with an attach- 
ment of an eight day clock. Next following, is a room for 
making small gas cocks. This department is provided with a 
rotary shear and heading machine, for cutting and forming 
heads for meters. After this, comes the department for cutting 
out work, to do which a number of ingenious machines are 
used; adjoining, are two small apartments for electrotyping and 
taking daguerreotype views of meters. In the rear of the lower 
portion of the building, there is a room for proving meters after 
they have been finished; they are then taken into the painting 
room. 

We observed in the course of our visit numbers of beautiful 
patterns, gotten up in various architectural styles, to go in front 
of meters. Messrs. Slaney are constantly filling orders, not only 
for all sections of our country, but for the British Provinces, 
having acquired a wide spread reputation for the beauty, supe- 
rior mechanical construction, and general correctness of the 
meters.'* 

Although this company played an important part in the meter 
history, and is now .out of existence, yet some of its fruit may 
still exist, for one of its meters was unearthed as late as last 
year. If my memory serves me correctly, it was removed by 
Messrs. Helme & Mcllhenny, of Philadelphia, from Lancaster 
Gas Works, Pa. 

John Slaney, senior member of this company, died in Phil- 
adelphia in April, 1863, in his 69th year. 

In the employ of the Phoenix Company at that time were two 
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Englishmen, brothers, by the name of Thomas and Harry Tans- 
ley. They were clock makers and were employed on move? 
ments. Afterward Thomas Tansley associated himself (I think) 
with Dickey, Baker & Co. This firm started in business on 
North street, almost directly opposite the Phoenix Go's old stand 
on Holliday street. 

Then as manufacturer's pamphlets are all effusive with praise 
for the superior work that is bestowed upon meters of to-day, 
(I appreciate this from a business point of view, and here wish 
to urge a plea for those old workers) the present makers can 
advantageously perform an act of kindness by praising the 
excellent work of those who have passed away. They have left 
monuments in their wet and dry meters, and have engraved 
their names to fame upon the badges that adorn the front of 
every meter of their make. 

The early maker did not have the benefit of such splendid 
machinery that has since been invented and introduced, to aid 
them in securing excellent work, but their genius was displayed 
in using all kinds of substitutes to procure some means by 
which to accomplish their purpose. If these conditions were 
not a fact, there would not be any incentive to workmen to 
think out and invent a permanent substitute to supply these 
wants and this has been the history from Mr, Clegg's attempt 
in 1815, to the present "drop a nickel in the slot " meter. 

Their workmanship and material was of an excellent quality, 
and has been verified quite often, when exposed to view in re- 
pairing meters that have had forty years of service. This is 
surprisingly so, when we recall the deteriorating action upon 
the metal work, of foul gases that passed for a purified article. 

I have been informed very recently by a gentleman who has 
had a varied experience throughout the country, and an excel- 
lent knowledge in repairing meters, that the material used in 
those old meters was better than what is often found in some 
of the meters of to-day, which bespeaks volumes for their judg- 
ment in selection of material used. 

The leathers in diaphragms of earlier dry meters, were often 
found to be well preserved and in good condition, while the 
metal findings surrounding them were in decay with rust. Com- 
paratively speaking, the leather was as good as new and could 
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have been used over again in new bodies, only this was not con- 
sidered policy, fram the economical point of view. 

In concluding, I wish to digress once more by calling your 
attention to another similarity of ideas that Baltimore must 
mother, that is, between the use of the first station meter, and I 
may say that of the last one. As a matter of history, the first 
station meter used by the Baltimore Gas Company, was made 
by Clegg & Crosley in 1826. It was 48 inches in diameter, by 
27^ inches long, out to out. The drum shaft projected from 
the meter, or at least the gearing attached to the same, and 
through this medium the motive power was furnished, by which 
the revolving arm in the wet lime purifier was made to turn; 
this arm kept the cream of lime, (water and lime) agitated. 

Mr. Hambleton, also of Baltimore, has conveyed by the use 
of gear wheels and shafting, the lost power of the meter to that 
of his patent oil meter, which is placed upon the top of hydro- 
gen meter. The conversion of this power, by the utility of his 
meter is made to furnish, by the means of dippers, the exact 
quantity of oil used per thousand in the "Wilkinson Process." 
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LIGHT WASTED IN BAD FLAMES. 



Written for the American Gas Light Association, by N. W. Gifford, 
OF New Bedford, Mass. 



In presenting the following, it is not expected to set forth 
any new facts or theories, but rather to call attention to the 
large amount of light lost by the use of poor burners, or per- 
haps it would be better to say, the great waste caused by the 
improper use of good burners. 

Great progress has been made in the development of burners, 
which shall give the greatest amount of light for the least con- 
sumption of gas, and we welcome each device which approaches 
this desired end. But in most cases, the increased efficiency is 
only secured by complicated or costly and fragile arrangements, 
which act as a hindrance to their general use; so that to-day 
the greater part of the gas used for lighting is burned in the 
ordinary flat flame burner. 

Its cheapness, its simplicity, and its capacity to still burn gas, 
no matter what happens, unless the exit is completely closed, 
have given it this almost universal §way. ' 

In one of the papers read before the American Gas Light As- 
sociation, at the '92 meeting in Boston, the effect of tip pressure 
on the lighting efficiency was clearly shown. These results and 
some similar experiments made by the writer, show the efficiency 
to increase with the rate of burning, and to decrease as the pres- 
sure at the tip rises. 

But I doubt if even the average gas man appreciates the 
amount of light thus lost by clogged and blowing burners, and 
it is with the hope of showing this loss somewhat graphically, 
that I have inserted the accompanying illustrations. The burner 
is the same in edch case, but with a different tip. The cuts are 
exact reproductions of the flame photograph, even though from 
an artistic point of view, a little touching up might have been 
desirable. 
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In photographing the flames, the camera was focused alike 
for all, so the scale is the same in each, and shows the actual 
relative dimensions. 

A, burned 5 ft. per hour at ^ inch pressure, which, by the way, 
is rather too low to be safe, from a liability to smoke in a draft 
of air. These are conditions under which any user of gas may 
burn his gas with a very small exercise of care and intelligence. 
For the purpose of comparison its efficiency may be called 100. 

B, is the same burner and same tip, burning if.28 ft. per 
hour, at 1.2 inch pressure, and gave only 67 per cent, as much 
light per foot of gas burned as A. This style of flame is by no 
means an exaggeration, but can be seen in very many gas- 
lighted rooms. Its breezy whistle and blow convince the spec- 
tator that it is doing a big business. So it is for the gas com- 
pany for the time, and it is also laying up capital for the kicker. 

C, is also a 6 ft. tip, and was taken from actual use. It burned 
8.07 ft. per hour, at 1.6 inch pressure, and gave an efficiency of 
51.6 per cent. This, too, is by no means a rare case. 

D, burned 4 ft. at 1.7 inch pressure, and gave only 35 per 
cent, as much light per foot of gas burned as A. This type is 
fortunately more rare than the others, yet not long since I was 
in a church where the attempt at lighting was made with flames, 
many of which were as bad as this. 

It is fair to assume that the wasted gas is the cause of a 
greater part of the complaints about big gas bills. The man 
has had no more light, and yet his bills are larger than a year 
ago, and hence he kicks. 

It is unfortunate that the ordinary patron of a gas company 
.regards his dealings with that corporation as a mystery too 
deep for him to fathom. Now we know that he is entirely mis- 
taken, but to convince him of this fact is not so easy. For in- 
stance, not long since I received a telephonic invitation to call 
on a gentleman whose gas engine was working badly, on ac- 
count of " too much air in the gas." Of course he did not 
believe me when I assured him the gas was all right, yet a little 
dirt removed from his igniter burner caused the engine to re- 
gain its normal condition, but the next time I saw him, he was 
as full of "air" as ever, although the engine continued to run 
all right, 
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It is to be hoped, however, that most men can be convinced 
of the truth of our statements by positive proof. 

One of our " Down East V hustlers has been circulating among 
his people a neat little flyer, showing good and bad flames, with 
a pithy poem attached calling attention to the fact that a change 
from bad to good costs but a trifle. The scheme seems a good 
one and it is to be hoped that he will place many new burners 
by means of it. 

We rack our brains for ways and means to lessen the cost of 
manufacture by a few cents, yet each additional thousand feet 
of gas sold, carries more to the right side of profit and loss than 
it cost to make the gas. So it would seem that the greatest 
room for improvement is in the line of extending our trade, 
and why is it not as proper to use every legitimate means of 
calling attention to a proper use of our product, as for the 
vender of patent medicines or ready made clothing. 

Have men of intelligence and common sense on the complaint 
gang, and instruct them in the principles which underlie the 
ordinary problems of gas lighting. Let them be able to point 
out to the dissatisfied consumer, why he is not getting good ser- 
vice, if ^ such is the case. Let them show the man, by perhaps 
putting in a larger tip, that with the same amount of gas he can 
get much more light, or by adjusting the pressure that he can 
have as much light as before, with quite a saving in the amount 
of gas burned. Explain to him that a closely estimated number 
of hours that his' burners are in use, multiplied by the number 
of feet each burner is using per hour, will give him quite a close 
clue as to what his bill ought to be. The writer has used this 
method in several cases, and even with quarterly bills has been 
surprised at the accuracy of the results. On one occasion, after 
a change of meters, a careful calculation of the hours of burn- 
ing, led to the conclusion that the meter must be about lo per 
cent. fast. The meter on being tested, was found to pass just 
JO per cent, more than it should have done. 

Most men, while they rememberied such a demonstration as 
this, would not only feel kindly toward the company, but would 
be likely to extend their use of that company's gas as their 
wants required, without looking about all the time for some 
scheme to get themselves out of the " clutches of that monopoly 
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Fig. 48. Flame A. 




Fig. 49. Flame B. 
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Fig. 50. Flame C. 




Fig. 51. Flame D. 
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of a gas company." Of course there are people who will kick 
from sheer depravity, and they should be treated like any other 
nuisance that must be patiently endured. 

The days of " take it or- leave it " style of selling gas are 
gone, and the gas manager, who will keep up with the times of 
to-day, and with the dividends of the past, must study the needs 
of his customers and cater to their demands as much as he who 
sells any other kind of merchandise. 



APPLICATIONS OF CHEMICAL TECH- 
NOLOGY TO GAS MANUFACTURE. 



Written for the American Gas Light Association, by Geo. H. Harper, 
OF Altoona, Penn. 



I have not presumed to write on this subject because of any 
special or peculiar knowledge I possess, or my ability to tr^at 
the matter exhaustively, or even adequately ; but simply from a 
belief that the science of chemistry, in its relation to gas manu- 
facture, does not receive, among the rank and file of our pro- 
fession, that attention which it merits. 

The birth of modern chemistry and gas manufacture may be 
said to have been simultaneous, both occurring in the closing 
years of the last century. But just as the former science has 
made great and rapid strides since the days of Priestly, Caven- 
dish and Lavoiser, so are the processes of the latter radically 
different in their refinements from those employed by Murdoch, 
Clegg and Melville ; the progress made in gas manufacture being 
but the outcome and reflection of that made by chemistry ; and 
I believe it is true to-day that just in the proportion that we are 
masters of Chemical Philosophy, will we be experts in gas man- 
ufacture, in the widest and best sense. The time has gone past 
in gas making, as in most other large industries, when mere 
mechanical knowledge, however good in itself, avails a man in 
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making the most of himself or the business committed to his 
care, and he has become the " practical " man who has the 
keenest appreciation of the nature or properties of the raw 
materials he handles, and is taught by that finer perception to 
adopt those methods and appliances that will best develop their 
inherent possibilities. 

A mere enumeration of the materials we handle will convince 
the least thoughtful of the inestimable value of chemical tech- 
nology for their proper understanding and valuation. We have 
coal, oil, tar, ammoniacal liquor, lime, oxide of iron and gas, all 
compounded bodies which in their interactions give rise to many 
others, the nature and properties of which it is essential we 
should know, and to unlock the constitution of which chemistry 
furnishes the only key. 

Of the many enigmas presented to the gas manufacturer of 
to-day, it is necessary only to mention a few to show how ex- 
tended still is the field for research. What is tar, and can 
any or all of its contained hydro-carbon, be retained in a perma- 
nently gaseous form ? Of what is our condenser and scrubber 
liquors composed, and what relationship exists between this 
composition and that of the crude gas, or the efficiency of con- 
densing and scrubbing in relation to the purifying boxes and 
the purifying account ? What are the substances entering into 
that complex substance we, in our ignorance, call " waste lime," 
and what the exact nature of the actions and interactions that 
have produced them? How do the practical results obtained 
in the use of lime agree with theoretical possibilities, and what 
is the precise nature and cause of loss, if any, and the remedy ? 
What are the chemical or physical conditions best fitted to se- 
cure the maximum results from oxide of iron, and whether the 
highest efficiency is nlost dependent on a chemical or physical 
condition? How is efficiency affected by temperature, and what 
is the best temperature for any given condition of working? 
What are the constituents of our gas that most contribute to its 
luminosity, and how can the maximum of these be produced 
and retained? 

I venture to say that the man who will thus intelligently 
question his apparatus and materials will acquire a higher and 
finer conception of, and deeper interest in, his chosen profession. 
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Let me select as the first illustration of the uses of chemical 
technology in our business, coal, the commonest as well as the 
most important material in a gas works. 

Every coal placed upon the market is not suitable for gas 
making ; we have, therefore, to make a selection. On what 
principle are we to do it ? Evidently we cannot test practically 
every coal that may be offered us ; that would be as foolish as 
disastrous. Yet how often do we find that certain kinds of coal 
are preferred to certain others after years of just such practical 
testing, when a little technical knowledge would have demon- 
strated at the start that those finally selected were the best. 

I am aware that analyses of coal have been decried because 
of discrepancies among the analyses themselves, and also be- 
cause of great discrepancies between many published analyses 
and practical results. 

For the first part of the complaint, there is unfortunately, 
some basis of truth. This arises mainly, from lack of uniformity 
in methods of securing samples that are fairly representative of 
the coal ; in the care to secure uniform conditions as to moist- 
ure ; and in part also from different modes of conducting an 
analysis. Regarding the last part of the complaint, a wide di- 
vergence between analysis and working results does not always 
argue that the analysis is wrong or misleading, but that the 
manufacturing conditions are .not such as to give results closely 
approximating to theoretical possibilities. It is a well known 
fact that the same coal will yield very different results in differ- 
ent works, the result being affected by size and condition of 
retorts, heats, exhaust, and a variety of other conditions. 

An analysis of coal may be either ** proximate" or " ultimate," 
the former giving information as-to a few salient points, such as 
moisture, volatile matter, fixed carbon or coke, ash, and sulphur, 
and the latter affording complete detail as to the elementary 
constituents of the coal. 

By means of a proximate analysis we can forecast with reason- 
able accuracy what amount of gas we will obtain from a given 
coal, the amount of coke and its quality, and also the probable 
cost of purification as determined on the sulphur found. An 
ultimate analysis, in addition to giving the foregoing informa- 
tion, would, by showing us the relative amounts of hydrogen 
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and oxygen present, enable us to approximate closely to the 
probable candle power. 

Many things have to be considered in the selection of a coal, 
such as first cost, transit, yield of gas, quantity and quality of 
residuals, and an available market for them, and labor charges. 

Having by the aid of chemistry, selected our raw materials, 
let us turn our thoughts for a little while to the gaseous prod- 
ucts of its distillation, and see to what extent this science will 
aid us in understanding their constitution, and the best and 
most economical methods for their manipulation. 

Coal gas as it leaves the retort is a very complicated body, 
containing a variety of substances which the gas manager en- 
deavors to keep in a pernianently gaseous form, accompanied 
by others for the elimination of which his utmost skill and care 
are demanded in order that the work may be done with effi- 
ciency and economy. 

Owing to the many influences which are operative in affecting 
the constitution of coal gas as it leaves the retort, and the very 
different mechanical and other conditions obtaining at different 
works, it is impossible to give any formula that would be in any 
sense generally representative. 

The constitution of the gas as it is delivered into the hy- 
draulic main, having then passed beyond our control, and our 
objective being the very best attainable conditions in our fin- 
ished product, it remains only to avoid subsequent deteriora- 
tion from the methods and means employed for the removal of 
those ingredients in the gas regarding the necessity of the re- 
moval of which there is a general agreement. 

The first point which naturally engages our attention in deal- 
i ng with the crude gas, is condensation. 

Condensation is effected by both chemical and mechanical 
means; chemical, in so far as a lowering temperature permits 
of the exercise of those selective affinities which exist among 
the elementary and compound bodies composing the gas ; 
mechanical, to the extent that matter carried in suspension is 
removed by simple friction. 

The gas leaves the retort at a very high temperature, but 
condensation begins immediately ; a marked difference in tem- 
perature being observed between the ascension or stand pipes 
and that of the retorts. 



Digitized by 



Google 



163 

A large part of the heavier tarry matter thus condensed out, 
never travels beyond the hydraulic mains, and if proper care be 
not exercised there may also be deposited a considerable amount 
of valuable light-giving matter through the absorption by the 
tar of certain of the heavier ,hydro-carbons we desire to retain 
in a gaseous form. 

The effort to prevent this absorptive action, has given rise in 
modern times to the practice of removing the heavier tars prac- 
tically as soon as produced, leaving the dip pipes where dips are 
used, sealed as far as practicable in ammoniacal liquor only. 

If it be admitted that coal gas is mainly a body of marsh gas 
carrying in suspension certain hydro-carbons, which, by virtue 
of their original constitution or that acquired through the inter- 
actions of combustion, give it luminosity the following some- 
what typical analysis of tar, will show the importance of avoid- 
ing the absorption just mentioned : 

Carbon 77.53 

Hydrogen 6.33 

Nitrogen 1.03 

Sulphur 0.61 

Oxygen 14.50 

100.00 

Coal tar is simply a body of condensable hydro-carbons. If, 
therefore, the luminous value of the gas depends on the amount 
and constitution of those compounds carried, a glance at the 
above analysis will show the practically endless series of such 
that may be obtained from tar by methods which the future 
will certainly develop, if they do not now exist. 

In condensation, time is of the utmost importance ; the more 
gradual the cooling of the gas, the better the results obtained. 
Should the same ultimate temperature be attained by rapid and 
violent methods, as by slow and more careful methods, the 
almost inevitable consequence will be the liquefaction or solidi- 
fication of some of the light-giving matter in the gas, which it 
should be our aim to maintain in a gaseous condition. I need 
only mention that "thorn in the flesh," naphthaline, to impress 
the necessity for care at this point. 
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Condensation, it seems to me, offers a rich and wide field for ' 
cultivation by means of systematic analysis of the gas at its va- 
rious stages, and the intelligent and persistent use of ther- 
mometers. The data thus collected would be invaluable for 
comparison with that obtained from .other points in our opera- 
tions to show the effects of changing conditions and the relative 
values of different methods of working. 

In scrubbing and washing, success depends absolutely on the 
free exercise of selective chemical affinities and the varying de- 
grees of solubility in water of the compounds so formed, or the 
absorptive action they mutually exert upon each other. Here, 
too, temperature plays a conspicuous part, accelerating or re- 
tarding the interaction of the molecules and affecting the solu- 
bility of the gases formed in the solvent employed. 

So far, our operations have relieved us of all tarry vapors, 
and practically the whole of the ammonia, while the other im- 
purities have been reduced to a limit as low, presumably, as 
ordinary apparatus used in the ordinary way can reduce them ; 
and we arrive now at the principal part of our purifying plant 
and will consider the work of the lime and oxide boxes. 

This is the point, speaking generally, to which our chief 
efforts are directed in order to secure the maximum results in 
purification with the minimum expenditure in labor and mate- 
rials. I will, therefore, with your permission, give somewhat 
closer attention to this department, reviewing the commonly 
accepted reactions in detail, and dealing with the lime boxes 
first. 

When gas first enters a lime box there is a simultaneous for- 
mation of carbonate and sulphide of calcium, and these com- 
pounds continue to be formed until all the calcium in the lime 
has entered into chemical combination in one or other of the 
above forms. 

While the above is true, theoretically, we know that in actual 
practice the lime is never wholly used up. * This arises, mainly, 
from two causes, a failure to secure in preparation, just that 
degree of moisture and general fitness of condition to realize 
the highest result, and also that the methods of purification in 
general use compel us to remove the lime when our boxes 
show a foul test, regardless of whether the lime has been com- 
pletely saturated or not. 
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When CO, and HjS have been absorbed until the seeming 
saturation point has been reached, conditions change, and the 
stronger affinity of slacked lime for CO, than HgS comes into 
play, the CO, displacing the H,S and allowing it to pass off in 
the free condition, as shown by the following equation : 

CaS + CO, + H,0=CaCOsV H,S. 

Slacked lime will free the gas completely from CO, and HjS, 
but has no effect whatever on the bisulphide of carbon. 

No chemical affinity exists between lime as calcium hydrate 
and the bisulphide impurity, but as the hydrate becomes, by the 
continued absorption of sulphuretted hydrogen, converted into 
calcium sulphide, then chemical action takes place between the 
sulphide and the impurity in question, thus : 

CaH,0, + H,S=CaS CS + 2H,0. 
CaS + CS=CaS CS. 

In other words, "foul lime," as we are accustomed to call it, 
does what clean lime will not do. 

This may appear strange at first sight, but is not more really 
so, when regarded chemically, than that CO is highly inflammable 
gas, whereas CO,, containing but one more atom of oxygen, is. 
neither combustible nor a supporter of combustion. The two 
compounds of calcium we are considering, are as radically 
different in their nature and properties as are the two carbon 
compounds. 

Considerable stress is, ordinarily, laid upon this ability of 
foul lime to absorb CS, and elaborate arrangements of boxes 
have been advocated or employed to take advantage of it, often 
without a full and clear appreciation of the facts. 

CS is known as the mono-sulphide of calcium, and we have 
been taught that only when in this condition does it have the 
power to absorb bisulphide of carbon. That is to say, the 
higher or poly-sulphides have no affinity whatever for the bi- 
sulphide impurity ; or if they have, it is of such an utterly feeble 
and unreliable nature as to preclude any dependence being 
placed on it. 

Within recent years some modification of this opinion or 
theory has taken place, and to-day there are in operation pro- 
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cesses which depend for their success on the power of poly- 
sulphides to absorb the bisulphide of carbon impurity. 

Very considerable light has been shed on this question by 
the researches of Hood and Solamon in England. 

Their experiments show that, while the common result of 
passing gas through » lime box is the simultaneous formation 
of carbonate, theo-carbonate, and sulphate of lime, heat is a 
very important factor in promoting and modifying the forma- 
tion of all three. 

This influence of heat is made manifest by the result obtained 
from passing CO, into a hot or cold solution of lime. The re- 
sulting compounds, while alike in their chenjical constitution, 
are totally unlike in their chemical activities. 

The same is true of sulphide of lime-; great differences in re- 
sults being apparent according as the sulphide has been pre- 
pared from a hot or a cold solution. 

The rate and completeness of the evolution of H^S from 
sulphide of lime by the introduction of COj depends entirely 
upon the temperature at which the sulphide has been prepared 
and maintained. If cold, the expulsion is slow and incomplete; 
if hot, rapid and thorough, leaving in the latter case pure car- 
bonate of lime. 

Another result of these experiments was to show that the 
relative values of the two compounds, prepared in the manner 
indicated, for the absorption of the bisulphide impurity was 30 
per cent, higher in that prepared from the hot solution than 
the other ; and further, that a sulphide box once chilled, never 
regains its former efficiency by about 50 per cent. 

In this same conneption may be mentioned the well known 
fact that if enough HjS has been passed through a lime box to 
produce the monosulphide only the absorption of CS is very 
feeble. 

Let this same material, however, be taken from the box and 
exposed to the atmosphere and it is found to have a much 
stronger affinity for the bisulphide impurity than before. 

That a chemical change has taken place in its constitution is 
made evident by its change of color and its deportment with 
reagents before and after oxidation, giving, with a salt of lead, 
a black precipitate in the former, and a red crystaline deposit 
in the latter case, 
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The feeble action of the motiosii4phide may be due, in part, 
to small volumes of air drawn through defective joints or open 
retorts by the exhauster ; as well as a slight excess of air, 
where air is employed for the continuous revivification of oxide, 
which, finding its way to the special sulphide box beyond, leads 
to the formation of hyposulphites, which Messrs. Hood and 
Solamon have demonstrated are useless for the elimination of 
bisulphide of carbon. 

When lime alone is used for purification, with the ordinary 
arrangement of boxes, the best theoretical conditions are diffi- 
cult if not impossible of attainment. In the majority of cases 
the frequent changes necessary do not give sufficient duration 
of contact for the development of maximum chemical action. 
This being further complicated by the continued disturbing 
action of carbonic acid. 

Oxide of iron will now engage our attention for a little. 

Oxide of iron, as commonly used in gas works, is either 
natural, dug from the earth, where it abounds in certain dis- 
tricts as an ore, or is artificially prepared. In the former con- 
dition it is invariably accompanied by a greater or less amount 
of earthy matter, which is inert and useless for the purpose of 
purification ; although, to some extent, playing the same part 
as does shavings or sawdust in the artificial product. 

Oxide of iron is valueless for the removal of ammonia, car- 
bonic acid and bisulphide of carbon ; sulphuretted hydrogen 
being the only impurity for which it exhibits any affinity. 

The reaction between oxide of iron and H,S is shown by the 
following equation : 

Fe,0, + 3H,S = 2Fe S + S -f 3H,0. 

The products being ferrous sulphide, free sulphur and water. 

The deposition of free sulphur, as shown, is all that prevents 
the continued use of the same parcel of oxide for an indefinite 
period ; but a time arrives when this aggregation of sulphur 
bears such relation to the mass that the necessity for changing 
boxes becomes more and more frequent, making further use of 
the oxide uneconomical. 

By very ordinary methods of working good oxide can be 
charged with from 40 to 50 per cent, of free sulphur before 
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being finally rejected ; anc^ is rejected only to become the raw 
material of another industry. With certain modern systems of 
using oxide the mass may be worked up to contain from 80 to 
90 per cent, of sulphur. 

In ordinary practice oxide is removed from the boxes for the 
purpose of being "revived." This reviving consists in the ab- 
sorption of oxygen from the atmosphere and the reconversion 
of the sulphide of iron into oxide, thus : 

2Fe S + Os = Fe,0, + S,. 

The sulphur thus set free remains in the mass, but only as 
part of a mechanical mixture, and is not chemically combined. 

In Britain and certain parts of the Continent of Europe the 
spent oxide is a marketable article to the gas companies on 
account of its contained sulphur, which is extracted for the 
manufacture of sulphuric acid. 

While the deposition of free sulphur above referred to, im- 
pairs and ultimately renders the oxide useless for our special 
purpose, it helps, although in a very limited und uncertain way, 
in the removal of bisulphide of carbon as well as sulphuretted 
hydrogen. 

That there is an affinity, although a weak one, between free 
sulphur and bisulphide of carbon can be shown by cha,rging 
gas, which has been already freed from CO, and H,S, with 
vapor of bisulphide and passing it directly through solid sul- 
phur, when the bisulphide will be found to have been absorbed. 

This action is as much a source of danger as profit, however, 
owing to the. very feeble nature of union ; the instability of the 
compounds formed making their decomposition extremely pro- 
bable, with evolution of H,S. 

Until recently it has been the commonly accepted theory re- 
garding oxide of iron that the hydrated oxide only was of any 
use in gas purification, and that the anhydrous variety was en- 
entirely non-effective. 

While some few have been bold enough to question the truth 
of this statement, it is but very recently that Mr. John T, 
Sheard of England has, by a series of carefully conducted ex. 
periments, demonstrated that the purifying values of hydrated 
and anhydrous oxides are practically alike, differences in results 



Digitized by 



Google 



169 

being attributable to differences of physical or molecular con- 
dition rather than chemical constitution. 

With oxide purification, as with lime, it has been demonstrated 
that temperature is of the utmost importance, but the best tem- 
perature for any given or general set of conditions is still a 
matter of conjecture. 

The absorption of H,S and other compounds, by either lime, 
or oxide, is a distinctly chemical action, and, since the intensity 
of such action is invariably increased by increasing tempera- 
tures, it would seem that the question of temperatures obtaining 
in our purifying operations presents a fruitful field for pains- 
taking research. 

MnO„ commonly known as "Weldon Mud," has come to the 
front in the last year or so as a purifying agent. 

This oxide of manganese is a by-product in the generation of 
chlorine for the manufacture of bleaching powder; and is but 
another illustration of nature's economy in making the by- 
products, or waste products, of one industry the raw materials 
or essentials for some others. 

Weldon mud, like oxide of iron, is susceptible of long con- 
tinued use by admitting with the gas a regulated quantity of 
air, and complete revivification by exposure to the atmosphere. 

It is claimed for this new purifying agent that it is more 
economical in use than oxide of iron or lime. 

In one of the largest of the English works it has entirely 
superseded lime, in spite of the fact that they are operating 
under very strict legislation as to impurities. 

Some of the experiments carried on at the works referred to 
demonstrated that for the purification of loo million Cft 503 
yards of oxide had to be shifted, as against 50 yards of Weldon 
mud. 

Another point in its favov is the fact that however long in use 
it does not give rise to any inconvenience from back pressure, 
the pressure appearing to diminish with age. 

We have now traversed the whole range of operations in the 
manufacture of coal gas; beginning with the raw materials in 
the retort and following the products of its distillation through 
the successive stages of condensation, scrubbing and purifica- 
tion, I have tried to explain and describe the methods of 
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manufacture in common use, the chemical reaction taking place 
in the various parts of the apparatus employed, and the reasons 
for the adoption of certain modes of manipulation and the 
rejection of certain others. My object has been to show how 
dependent we are on chemical technology for a clear under- 
standing of the actions and interactions at each succeeding 
stage of our operations, and that, possessed of this technologi- 
cal knowledge, even in a limited degree, the production of 
illuminating gas acquires for us an absorbing interest. 

While it is true that by chemical technology alone are we 
enabled to understand the various results obtained, it is not less 
true that by the same art we are able, largely, to control these 
results, as it places in our hands a reliable means of acquiring 
a thorough and systematic knowledge of each step in our 
progress. 

Is it not at least probable that systematic analysis of our 
liquor and gas, from the hydraulic main on, determining the 
amount of free and combined ammonia, with the basic acids, 
and the amounts of the several impurities, still contained in the 
gas, may lead us to improved methods of purification, or to an- 
ticipate the results to be obtained from any given set of con- 
ditions? ' Such analysis, combined with accurate records of 
temperature, pressure and rate of flow would, in my opinion, 
give ample return for the time spent. 

Another matter largely affecting control of results is the 
quality of our purifying materials 

The value of a bushel of lime to the gas maker is not because 
it contains a definite quantity of material, but because of the 
amount of real calcium oxide or quick lime which it contains. 

Commercial limes invariably contain a greater or less amount 
of matter which is inert or useless for gas purification, such, as 
silica, alumina, sulphate of calcium and magnesium. 

Natural limestone is an impure carbonate; and the amount of 
oxide of lime obtained by burning will be affected in proportion 
as the burning and subsequent treatment has been good or bad. 
If improperly burned a large amount of undecomposed carbon- 
ate is thie result— a material of no value for our purposes. 

A moment's reflection on the first cost of lime and the labor 
in handling will make it apparent, that an error here — when a 
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choice is possible — may lead to a serious increase of the holder 
cost of our gas. 

Much the same thing is true of oxide of iron as of lime; it is 
only the real ferric oxide that is of any use to us. 

Here again chemistry supplies us with an unerring means of 
determining wh^t is good and what is bad among the materials 
offered us in a much more expeditious and satisfactory manner 
than by spending money and time in continued and disappoint- 
ing experiments on a practical scale. 

Speaking generally of the applications of chemical technology 
to gas making, I think it is of the highest importance that we 
rid our minds of any idea that we have reached finality ; for if 
we do not we will deceive ourselves and impair our individual 
usefulness. 

Gas lighting was introduced in the very early years of the 
present century ; but more radical improvements — whether we 
look to the cheapening of production or the development of 
the latent qualities of the product, — have been brought forward 
during the last fifteen or twenty years than in ail the previous 
history of the industry ; and to-day the master minds in our 
profession are reaching out to still higher attainments. 

In illustration of this proposition it may not be inopportune 
to review shortly some of the more important changes, viewed 
from a chemical standpoint, that have come to the front in 
recent years. 

I would first mention the Dinsmore system of gas making, 
which furnishes a partial answer to the question whether or no 
any or all of the hydrocarbons in tar can be retained in a per- 
manently gaseous form. 

While the possibility of converting tar into a permanent lu- 
minous gas has been demonstrated, experience with the system 
has been too limited to give any basis for prophecy as to its 
future. 

Somewhat analogous to the Dinsmore system with its semi- 
fractional carbonization of tar, is the now almost famous 
"Peebles" process for the manufacture of oil gas, which is being 
so extensively adopted in Scotland for enrichment. 

This process consists in the carbonization of oil in the retorts 
in the ordinary manner, washing the evolved gas in oil, which 
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in turn flows to the retort for carbonization. This oil washing 
removes certain of the condensable hydrocarbons, which are 
returned to the retorts for conversion into permanent gas, 
instead of, as in the ordinary system, flowing from the hydraulic 
main to the tar well. 

The results from this method are a quantity of dense, hard 
coke and a gas of very high candle power, so permanent that 
it can be subjected to a temperature far below freezing without 
loss of bulk, or luminosity. 

It is universally admitted that ideal purification is that which 
can be wholly carried on in closed vessels, and in pursuance of 
this idea several systems have within recent years been devel- 
oped and practiced. 

A rough classification of the several systems may be made by 
describing them as the dry and wet ways, there being in each 
classification rival methods which may conveniently be grouped 
together for consideration. 

The practice of mixing with the gas, where oxide purification 
is in use, a quantity of air proportioned to the amount of H, S 
in the foul gas, has become very common within recent years ; 
and it is needless that I should take up time by explaining the 
reason underlying the practice. 

Objections have been made to the introduction of air in this 
ivay because of its well-known tendency to destroy the candle 
power. The introduction of air into an oxide box, however, is 
not analogous to admitting it into purified gas. If the amount 
of air is proportioned to the volume of impurity to be dealt 
with, then the oxygen of the air so admitted is entirely ab- 
sorbed by the oxide and the inert nitrogen only is left to pass 
on with the gas. 

In order to avoid any deterioration of illuminating power from 
this source, Mr. Hawkins devised his carburetted air process. 
This is simply the ordinary air process with the exception that 
the air, prior to admixture with the gas, is passed over tar 
heated to a temperature of about 170° F. By this means a con- 
siderable quantity of the vapors of the light and intermediate 
oils are carried in suspension or positively assimilated by the 
gas, and the candle power ms^intained. 

The other process in the dry way to which I would invite 
attention may be described as Valon's Oxygen Process. 
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The primary idea underlying this, as the other methods, is 
the revivification of the purifying agent in the box, with this dif- 
fereace, that pure oxygen gas is used instead of common or 
carburetted air. 

It is claimed for this system that the use of oxygen gives a 
slightly increased candle power, but whether this generally ad- 
mitted increase of luminosity is due to oxidation of existing 
hydrocarbons, or simply that the higher temperature obtaining 
in the boxes, owing to the greater chemical activity of pure 
oxygen, prevents the deposition of illuminants, which in ordi- 
nary circumstances would be condensed, is still undetermined. 

The oxygen process has the distinct advantage of being ap- 
plicable to either lime or oxide. 

The compounds formed by the introdtiction of oxygen into a 
lime purifier have not, so far, been clearly defined, but enough 
is known to show that there is a simultaneous absorption of 
CO,, HaS and CS, and that the sulphur combined as HjS or CS 
is not displaced by any subsequent passage of COj. This is 
proved by the fact that when all the lime has entered into com- 
bination COg & HgS remain constant, the same amounts being 
found at the outlets as at the inlets of the boxes. 

Whatever be the exact chemical structure of the compounds 
formed, one thing at least is certain that complete control of 
sulphur compounds other than H^S is obtained ; 6 to 8 grains 
per loo feet being easily maintained. This low figure would 
seem to indicate the complete absorption of bisulphide of car- 
bon as well as HgS, leaving only those compounds of sulphur 
with which no known process is capable of dealing. 

Sulphur is deposited in the mass in an uncombined state and 
is reclaimable as in the case of oxide. 

The advantages claimed for this, as compared with any simple 
air process, are greater certainly regarding "sulphur"; the com- 
plete purification of gas by means of lime only ; that the lime 
when removed from the box is perfectly innocuous ; that only 
about one-half the usual quantity of lime is required, owing to 
the greater chemical activity, and that the purifying area can 
be reduced about 50 per cent. 

The successful commercial application of this system depends 
on the production of pure oxygen at a price that will warrant 
its use ia preference to air. 
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Oxygen for this purpose is presently obtained by the alter- 
nate oxidation and reduction of barium oxide. The oxide is 
heated in specially constructed retorts, and on being raised to a 
high temperature evolves oxygen previously absorbed by the 
passage over it of common air when at a low temperature. 

Our common air being but a mechanical mixture of oxygen 
and nitrogen gases, it is somewhat difficult to see why oxygen 
obtained by the direct admission of air should not do the same 
work, with either lime or oxide, as that obtained by any special 
means. I think the very near future will satisfactorily solve 
this problem. The methods just outlined, while not strictly 
purification in closed vessels, yet so reduce the materials and 
labor, as well as lengthen the lifetime of the boxes, that they 
are rightly considered as long steps towards the desired goal. 

We come now to the last class, or wet way. In this classi- 
fication we have two processes, in speaking of either of which 
it Ts difficult to say whether their utility or beauty is most 
to be admired. I refer to Claus and Young's methods for the 
complete purification of gas by means of ammonia. These 
methods do indeed accomplish the purification of gas in closed 
vessels in the strictest sense of that phrase, and that, too, 
wholly by its own impurities, and we soar at once from the time- 
honored and noisome Ume heap to chemically precipitated sul- 
phur, containing over 99 per cent, of the pure element, without 
a trace of arsenic, carbonate of ammonia, and Prussian blue or 
sulphocyanide of copper, as by-products of our purification. 
As is the case of many other revolutions in industry, this is not 
the product of one brain but the outcome of the cumulative 
thought of many minds. 

Time will not permit of my giving any detailed description 
of those processes. I shall, therefore, attempt only a general 
outline, which I trust will be sufficiently lucid to give a moder- 
ately correct impression as to what they consist of. 

By Claus's process purification is carried on in a number of 
towers variously designated scrubbing, carbonating, heating, 
and distilling towers. The process depends for success on 
securing a sufficient quantity of ammonia in a gaseous condi- 
tion to act upon the acid impurities in the gas. This is obtained 
from the heating and distilling towers by taking advantage in 
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the former of the greater solubility of ammonia than COg or 
HgS ; such temperature being maintained as will decompose 
the carbonates and sulphides with the minimum loss of am- 
monia. The ammonia is set free from the hydrate so formed 
by means of steam coils in the distilling towers. The free am- 
monia is then passed into the scrubbers, flowing in a direction 
opposite to that of the gas. The ammonia in its passage 
through the scrubbers combines with the COg and HgS, and 
the gradually strengthening liquor is pumped from tower to 
tower until practically saturation is obtained. The foul liquor 
passes thence to the carbonating towers, where it meets and 
mingles with the acid gases coming over from the heating towers 
already referred to. The sulphides in the liquor are here broken 
up by virtue of the stronger affinity of ammonia for COg than 
for HgS. The liberated HgS passes on to the sulphur recovery 
apparatus, afterward described, and the excess of COg is re- 
moved as solid carbonate of ammonia. The subsequent opera- 
tions are the heating and distillation already described. Care 
is taken by means of catch towers that no ammonia is carried 
off, and the acid gases from the carbonating and heating towers 
are carried to a kiln, which may be described as a tube packed 
with oxide of iron maintained at a red heat. A regulated quan- 
tity of air is admitted, and the mixed gases and free sulphur 
vapor are carried forward to a condensing chamber, where the 
sulphur solidifies. For the removal of bisulphide of carbon 
the weak liquor from one of the scrubbers is brought in contact 
with solid sulphur from the kiln, in this way forming polysul- 
phides, which are found to be effectual for the removal of the 
impurity in question.. 

You will remember when speaking of the action of polysul- 
phides in the dry way, it was stated that their action was feeble 
and unreliable ; yet here is a process which depends for success 
on this very action, and these higher sulphides are found suffic- 
iently stable to do the work. 

The spent liquors from the distilling towers contain appreci- 
able quantities of ammonia. This is driven off by means of 
caustic soda or lime, and the liberated gas returned to the dis- 
tilling tower. If to the remaining solution a s?ilt of irpn or 
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copper be added the resulting precipitate will be ferro-cyanide 
of potash (Prussian blue) or sulpho-cyanide of copper. 

In Young's process the underlying principle is the same as 
in that just described ; the chief point of difference being in 
the method of removing bisulphide of carbon. Mr. Young 
proposes to accomplish this by means of pure hydrocarbons, 
preferably naphtha, the first distillate of coal tar. Naphtha 
contains a series of hydrocarbons strictly analogous to those 
in the gas, where both have been produced from the same coal ; 
and Mr. Young's theory is based upon the fact that the quality 
of the tar from any given coal will be reflected in that of the 
gas. In other words, if the gas be rich in any given series of 
hydrocarbons the tar will be rich in the same series. He has 
found that if gas be passed over naphtha it will absorb hydro- 
carbons from the naphtha until saturation is attained, but if a 
portion of the heavy oils from the tar be mixed with naphtha 
there is no such absorbing action ; a complete balance being 
maintained between the gas and naphtha. If, now, some one 
or other of the hydrocarbons in the naphtha be removed the 
denuded naphtha will absorb from the gas the hydrocarbon of 
which itself has been deprived ; and this action will continue 
until a balance is again restored. His plan is, then, to free 
naphtha from its organic sulphur compounds, then expose it, 
mixed with heavy oils, to the gas, when the organic sulphur 
compounds in the gas will be absorbed. 

The two methods thus roughly described are beautiful con- 
ceptions and distinctly within the lines of applied science. 
They both effect the complete purification of gas in closed ves- 
sels, with little labor, and an entire immunity from nuisance of 
^ny kind. They both free the gas completely from COg and 
HgS, and accomplish a reduction of other sulphur compounds 
to that limit beyond which our present knowledge does not 
extend. 

Did not the title of this paper confine me to manufacturing 
operations, I might go on indefinitely enumerating points of in- 
terest, such as the relative values of hydro-carbons as illu- 
minants, the modes of their formation and their action in com- 
bustion ; the reduction of candle power by carbonic acid ; the 
causes underlying the fornjatjon of naphthaline ; the deposition 
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of sulphur compounds by naphthaline ; the priaciple, practice, 
and prospects of incandescent gas lighting : the light-giving 
matter in a gas flame, and its behavior according to the recent 
brilliant researches of Prof. Lewes, not to speak of innumerable 
questions relative to our secondary products and their uses, but 
time forbids. 

Much of what I have said, it may be alleged, applies especially 
to coal gas. It is true. Let me remind you, however, that the 
essential difference between coal gas and water gas, is in the 
method of manufacture only, and nothing has been said speci- 
ally applicable to coal gas and the inestimable value of chem- 
istry to its thorough understanding, that may not, with equal 
force, be applied to water gas. It may be, perhaps, that the 
raw materials are not of such vital importance in the latter as 
in the former case,'but there is still a wide and varied field for 
careful and systematic cultivation. When, in the manufacture 
of water gas, our finished product can be so easily affected by 
the duration of runs and blows, the quantity and condition of 
steam, the quality of the coke or coal used in our generators, 
the specific gravity and constitution of our oils, the temperature 
and general conditions under which we operate, and the relative 
amounts of impurities in our crude gas, it will be evident there 
is no lack of scope for the best energies of each of us. 

In conclusion, let me state that I have brought forward noth- 
ing new or original ; nothing but what, doubtless, is well known 
to most of you. I have tried to cover, however imperfectly, 
those points that confront us in our daily practice, for the 
proper and intelligent understanding of which chemical knowl- 
edge is essential, in the hope that by thus grouping them and 
showing their almost infinite range, a spirit of inquiry and re- 
search may be aroused. Let us not be discouraged by failure 
in any experiment or set of experiments. Proficiency can come 
only by practice and careful attention to detail. There is no 
royal road to chemical knowledge and expert analysis, they are 
to be acquired only by patient persevering toil. 

There is nothing in the study of chemical science that need 
dismay any man who starts out with the determination to suc- 
ceed. Let us each in his place remember that he is the repre- 
sentative of a business almost universal in its scope and in- 
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terests, and that a corner of the vineyard has been committed 
to his care. It is surely our reasonable service,, then, to see to 
it that, if we cannot increase the sum of knowledge, that avail- 
able is not allowed to become meaningless jargon to us from 
lack of interest. 

I do not wish to advise any course of reading or study cover- 
ing the whole realm of chemical philosophy, nor do I wish to 
deter any one from undertaking such. The more we read and 
assimilate, the better rewarded we will feel for our trouble. We 
are busy men, however, and failing the wider knowledge let us 
strive to grasp and master that which lies to our hand pertaining 
to every day duties. A few books well selected and carefully 
studied, if productive of no other result, would, at least, widen 
our field of thought and observation. In this connection permit 
me to urge that we keep ourselves fully abreast of the current 
thought and practice of our profession as set forth from week 
to week in the technical journals. I do not insist on this from 
the low standpoint of mere duty, but because, if neglected, a 
great amount of knowledge which is useful, interesting, and 
even essential will be missed ; knowledge which to be without, 
argues something approaching indifference. 

In these days when such great versatility is demanded of 
men, a successful all-round gas engineer is a compound hard 
to analyze and resolve into his essential elements ; but let us not 
forget that gas manufacture, from the initial to the final state, 
is a distinctly chemical operation, and the more intimate our 
knowledge of the science of chemistry the more absorbingly 
interesting will our daily work become, the more vigilant will 
be our care that we are securing these results which modern 
research has shown possible, and the higher will be the place 
occupied by gas manufacture and its representatives among the 
world's industries. 
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SUPPLEMENT TO OBSERVATIONS ON 
SUNDRY METHODS OF MAKING 
WATER GAS FROM BITU- 
MINOUS COAL. 



Written for the American Gas Light Association, by Frederic Egner, 

Norfolk, Va. 



Having received a number of inquiries upon subjects treated 
in the article published under above caption, it has occurred to 
the writer that additional information would be desirable at this 
time. It is to be hoped that the members of the Association 
will not be backward in supplementing or correcting matter, 
which the writer has had the honor to place before them. For 
instance, one of the processes mentioned, was in what the 
author would consider merely the experimental stage, when 
inspected by him. Although that would not excuse the un- 
founded claims made by its pronioters at that time, it may 
have been greatly improved since, and if so, it surely must in- 
terest all progressive gas men to know the real facts as they 
now may appear. 

The writer has tabulated the figures quoted in the body of 
the first paper under discussion, and added for comparison 
known' results obtained with other apparatus for the production 
of illuminating water gas. No. i was as described on page (>(>^ 
No. I, Vol. XI, of our published proceedings, operated only a 
portion of each day. Had it been run to its full capacity, the 
results must have been very materially improved. We have 
been informed that some apparatus of the type in question, pro- 
duces a thousand cubic feet of gas with less than 28 pounds of 
coal in the generator, and the author designed a large apparatus 
more than eleven years ago, which required less than 30 pounds 
per thousand cubic feet. The figures given in the table, should 
not therefore be regarded as intended to be a standard or 
criterion of the performance of the apparatus named, but simply 
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a statement of results which came within the author's personal 
experience. 



Name 

of 

Apparatus. 



Improved Lowe 
Granger-Collins 

Springer 

4 Pratt & Ryan... 



5 Egner . 
6|Flannery. 
7, Rose . , . . 
8 Loomis . . 
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Jerzmanowski . 
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Anthracite, 
and coke. 

Anthracite 
and coke. 

Gas coke. . 

Anthracite. 

Gas coal . • ;9i.5 

Semi - bitu- 
minous. . 44 8 



40.3:4.57 



39-9 

42.6 
31.0 
42.9 



Youghio- 

gheny. .. 36 o 
Du Quoin j 

Not I48.0 

Crude OilJCrud 



5.29 

4.89 

0.75 
5-00 
4.18 



7.00 



O a 



a 



u 




24. 

20 

1I8 



...119, 

.51 20 

...'26, 

...I24 



25 o 



4.31 25.0 



36 26, 

8527. 



75,000 
75,000 

120,000 
120,000 

87,585 

180,000 
Not known 

81,500 

66,600 

66,600 
150,000 



J^emarks. 



Work Intermit- 
tent 

Work Intermit- 
tent 

Year's average. 



Experimentally 

Regular aver- 
age 

Average to date 
Year's average. 



No. 2, was obtained from the averages of an apparatus 
erected twelve years ago, operated almost constantly for eleven 
years, and which is still in good order. 

Nos. 3 and 4, are averages of a year's work, during which a 
good deal more than 300,000,000 cubic feet of gas were made 
by both styles of the apparatus named. 

No. 5, is the average of one year's work, as mentioned on 
pages 59 and 60, current volume of the " Proceedings." 

No. 6, is the average of a number of months' operations on a' 
large scale. 

Nos. 8, 9 and 10, have been extensively referred to in the text 
of the July number of the Association "Quarterly." Since the 
publication of the July number or the " Proceedings," some in- 
quiries relative to the process described, were received by the 
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writer, who, however, can add but little to the information pre- 
viously published, hoping, as he trusts others may, that further 
and desirable facts bearing upon these matters, may come be- 
fore the Association at the coming meeting. A question about 
the nature of the fuel gas produced in connection with No. lo, 
can be answered by the author, only to the extent that he was 
assured that from 17,000 to 19,000 cubic feet per hour, of same, 
was required in the carbonizing retorts, which ordinarily con- 
sumed about 56 bushels of gas coke in 24 hours to do nearly 
the same work. In an analogous process of gas making, the 
author found that 8 pounds of coke were consumed per thou- 
sand cubic feet of gas carbureted in the retort benches. 

Of course, had any one of the improved retort furnaces been 
used, instead of the old fashioned one which was used, less fuel 
per thousand would have been the result. 

In comparing results, it should always be remembered that 
the gas maker, the man who handles the valves, is an important 
factor with any process. With No. i, for instance, it was found 
that one operator used upon an average, one gallon of oil less 
per thousand cubic feet of equal quality of gas, than another 
did. It was only after weeks of careful instruction and effort 
on part of the man himself, that he was finally able to do as well 
as the first man did. It is a mistake often made, to suppose that 
the great apparent simplicity of making water gas, makes it 
therefore possible to employ as gas maker, any sort of a man 
who can jerk a valve up or down, or has just sense enough to 
turn on and off steam and oil every set number of minutes, and 
whose principal qualification is, that he can be had very very 
cheaply. // is a costly mistake^ invariably^ to the co7npany^ as every 
one who has made gas making really a study, knows. The 
quantity of coal required to produce the necessary steam has 
not been touched upon in this article, because the amount of 
steam required varies but little in any process, and because the 
•manner of its production has nearly everything to do with it, if 
that item of water gas manufacture costs much or little. The 
fuel actually required, ranges all the way from less than six to 
over twenty pounds per thousand cubic feet of gas made. Here, 
as in generator work, much depends on the good sense of the 
fireman, and general intelligence of the manager of the app^- 
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ratus. Twelve pounds per thousand would seem to be the 
average, but is by no means good work ; besides, as you all 
must know, the style of boiler cuts an important figure as to 
the economy of fuel needed to raise steam. 

And now, in closing my paper, I desire to say that the author 
is not unconscious of the censure administered frequently to 
one who ventures, generally with the best of intentions, to write 
for publication professionally, or as we do in our Association 
papers, as contributors to our proceedings. It is not a difficult 
matter, not to write, and the writer is aware that he may often 
be found fault with, for doing what must be done by some one, 
if we are to continue to have profitable meetings. 



THE USE OF GAS FOR OTHER PURPOSES 
THAN LIGHTING. 



Written for the American Gas Light Association by Burdett Loomis, 
OF Hartford, Conn. 



The time has arrived when Gas Companies must look for 
their increased output to the gas used for other purposes than 
lighting. Enough has been accomplished in this direction to 
warrant vigorous work on the part of officers of companies to 
enlarge their field of usefulness and profit. 

The possibilities in this direction are so vast and varied, and 
their full realization would result in such a great change from 
existing conditions that it confuses even those well versed in 
the present methods of manufacture and distribution of gas for 
lighting purposes. 

There is a difference of opinion as to whether gas will ever 
entirely replace coal for heating and power purposes ; also as 
to the quality of gas that it is best to furnish, for it will not be 
long before at least one-half of the output used will be for pur- 
poses where its value will be rated by heat units instead of 
candle power. 



Digitized by 



Google 



173 

While there are points that are debatable, and need further 
practical demonstration, there are many important uses where 
gas as fuel has proved its utility and economy, and it needs 
but vigorous and intelligent work on the part of those interested 
to greatly extend its use. You have a very valuable franchise 
that gives you a carrier that delivers gas to every house on your 
line of mains. For lighting purposes it is used but about six 
hours per day^ and with but little, if any increase, it will supply 
enough for cooking, small powers using gas engines and light 
heating. 

As for cooking, by gas, there remains little to be said, but 
much to be done. As good appliances are in the market as 
could be asked for, and they cover the entire field from the 
complete kitchen equipment of large hotels where the broilers 
do **to a turn" two thousand pounds of steaks and chops daily 
down to the little burners that are slipped over an ordinary tip 
to warm a cup of water. 

The manufacturers of these appliances are doing even more 
than the companies to introduce them. Every company should 
have an organized department to attend to this part of their 
business, and a thorough canvass should be made of every 
house, and every possible customer induced to use gas for cook- 
ing, and if they will not, their reasons should be recorded and 
means taken to overcome their objections. All branches of 
trade now seek their customers, and the waiting policy is dis- 
astrous. 

The coal, oil Und gasolene agents are active, and can be met 
only by like solicitation on the part of gas managers. 

GAS ENGINES. 

The Gas Engine has been ably presented to this association 
in a recent paper by Mr. F. H. Shelton*, and in summing up he 
says: 

First — "That as Engines they are all right." 

Second— ^^T\i2X compared with other motors they are equally 
good, and that they can hold their own, if properly pushed and 
sold." 

*See Proceedings, Vol. X,, No. 2, Pa^e 251. 
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Third — "That while in the past the fault has largely been 
due to the price of the engines, this will be bettered in the near 
future, through the newer makes appearing." 

Fourth — "That the gas man has been at fault, and part of the 
betterment of condition must come from his greater push of 
engines than heretofore." 

Thus it appears there are two good reasons why gas engines 
are not more generally used. 

First — Lack of push on the part of the gas men. 

Second — High prices for engines. 

A five H. P. gas engine sells for about $450, or $90 per H. P. 
The interest on the investment at 6 per cent, is $5.40 per H. P. 
per annum. This engine running full power 10 hours' per day 
for 300 days, using 25 cubic feet per H. P. per hour, would use 
75,000 cubic feet per H. P. per annum. A reduction of 8c. per 
M. cubic feet would pay 6 per cent, on the entire cost of the 
engine. A 25 H. P. gas engine sells for about $1250, or $50 
per H. P. Interest at 6 per cent, $3 per H. P. per annum. 
This engine, running 10 hours per day 300 days, issuing 20 feet 
per H. P. per hour would use 60,000 cubic feet of gas per an- 
num per H. P. A reduction in this case of 5c. per M. cubic 
feet would pay 6 per cent, interest on entire cost of engine. 

Is there not profit enough on gas sold for gas engine work to 
meet this question of high-priced engines at once, rather than 
wait for time and tide to wear the price down while the other 
fellow is getting the business ? Is it not possible that lack of 
business enterprise is causing all the trouble ? ' 

The gas engine produces more power per pound of coal than 
any other power generator. It rests with the njanagers of gas 
companies as to whether they will furnish the gas, or allow the 
gasolene on small plants with the engine to do the business. 

MECHANICAL AND MISCELLANEOUS. 

It would take too much time and space to comment on each 
of the thousand and one uses to which gas is and can be put to 
under this head, but the following list may be of benefit in look- 
ing up new business : 

Melting metals, Keramic kilns. Heating hat blocks, 

Brazing, Heating rivets, Roasting coffee, 
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Soldering, Enamelling ovens, Heating laundry irons. 

Tempering, Drying ovens, Heating tailors' irons, 

Annealing, Glass Blowing, Confectioners' stoves, 

Light welding, Light Forging, ^ 

Firing colors on glass, etc., etc., etc. 

Heating by gas opens a wider field and is a more complex 
problem. What can be done under existing conditions with gas 
at present prices ? With gas having 650 H. U. per cubic foot, 
$1.00 per M., and anthracite coal having 14,000 H. U. per pound 
at $6.00 per 2000 pounds. 

28,000,000 units in 2000 pounds of coal cost , . $ 6.00 

28,000,000 " " 43,076 cubic feet of gas cost 43.07 

Say, 7 to I in favor of coal on the heat unit basis. 

This does not appear very encouraging, but it must be borne 
in mind that the above represents but the heat capital, and it is 
'to be demonstrated how much of each can be effectively util- 
ized. It will be interesting here to compare the heating value 
and costs of coal and gas for cooking. In a recent test of one 
day's cooking by coal and gas the following amounts of coal 
and gas were used : 

30.68 pounds anthracite coal at $6.00, costing .0920. 
67.88 cubic feet of gas at i.oo, " .0678. 

The kindling being left out. The cost of gas being about two- 
thirds that of coal. Had it taken as many H. U. with gas as 
with coal the result would have been different. 

30.78 lbs. coal having 429,530 H. U. at $6.00 per ton cost .0920. 
661 cu. ft. gas having 429,650 H. U. at $1.00 per M. costing .661 

or 7 to I in favor of coal, presuming the proportion of heat 
utilized was no greater in the gas stove than in the coal stove. 
These are the figures that the pioneer in gas cooking faced and 
gloriously conquered. 

As good a showing is not to be expected in heating, as modern 
coal heating appliances utilize a larger per cent, of the heat 
units than cooking stoves using coal, and the beginning should 
be made in places most favorable for gas. Small rooms that 
are heated but for a short time and irregularly, can be heated 
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by small gas rires in gfateS or heaters economically, and here 
they fill a want that coal cannot, as they can be started and shut 
off without trouble and act quickly. Open gas fires are giving 
much satisfaction in houses and offices that are already heated 
by the usual methods, and the cheerful glow and strong radiant 
heat, quickly produced when needed, the freedom from dust, 
with the handsome appearance of many of the later appliances, 
insure a steady increase in this direction. 

There is a field for heating on a larger scale, using hot air, 
hot water, or steam heaters,' in which but little has as yet been 
accomplished. Stores that are open but eight or ten hours 
daily, and where room is valuable, tfie basements being used for 
storage, where freedom from dirt and dust *of coal fires is im- 
portant, here hot air or hot water furnaces using gas will prove 
very satisfactory. 

In stores in large blocks in cities, the gas can be turned off 
at night and started in the morning, so that it is in actual use 
but half the time. Many such places are now paying for steam 
heat from a central plant double what it would cost them to run 
their own heaters with coal, as this is the only way they know 
of getting rid of the dirt and annoyance of running their own 
system. A gas furnace would meet all of their requirements, 
and a gas hot air furnace can be put in at one-half the cost of 
a steam heater, and certainly will run as cheaply. Saloons and 
restaurants that are open until midnight, and using large quan- 
tities of gas for lightihg, the lights in most cases heating their 
places through the evening, should heat through the day by gas. 
Now the gas in lighting is but adding to the income of the 
steam heating company. 

For heating entire dwelling houses through the year, gas at 
$r.oo is a luxury that those who enjoy must pay well for, but 
there are times and conditions when gas can be so used. Many 
city houses with but the front and back exposed are now equipped 
with two hot air furnaces, one large and one small. The latter 
is used during the fall and spring when but little heat is needed 
and that intermittently, and the small furnace is needed a few 
exceptionally cold days in winter. The larger furnace runs 
steadily through the colder part of the winter, and does the 
greater part of the heating. A gas hot air furnace would work 
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to great advantage in place of the smaller furnace. The sud- 
den variations in temperature during autumn and spring can be 
met by a gas furnace, and as the volume of heat required is not 
great the gas consumption would be light. For the same rea- 
sons portions of the United States where the climate is mild 
and the temperature in winter corresponds to that of New York 
city during autumn and spring, affords advantages for gas heat- 
ing. Gas men should post themselves on store and house 
heating where gas offers the greatest advantage. They should 
study appliances so as to know which is the best for each case. 
A hap-hazard selection of place and appliances will insure 
failure. A handsome appearance is as essential for small heat- 
ing appliances as economy. Where 50 cubic feet or more of 
gas per hour is needed, a good gas hot air furnace or hot water 
heater is the most economical and effective. These furnaces 
will utilize not less than 90 per cent, of the available heat gen- 
erated by the gas, and the popularity of these systems is estab- 
lished. With thermal regulator the temperature can be main- 
tained at any desired point. 

The prospect for using furnaces for heating with gas has 
been greatly improved by the introduction of those constructed 
to use gas solely for fuel, together with improved burners and 
regulating devices. With the best of these appliances -it is now 
possible to utilize nearly all the sensible heat, and even part of 
the latent heat. The means used to accomplish this are best 
illustrated by a cut and description of one of these furnaces, — 
the "Vulcan" Gas, Hot Air and Hot Water Furnaces. Some of 
the features which make them superior to the ordinary coal fur- 
nace for using gas, are : 

First — Large fire or heating surface in small space. 

Second — Extensive application of the " drop flue " principle, 
thus ensuring the absorption of a large amount of heat from 
the products of combustion. 

T/^/V^—Subjecting the products of combustion as they leave 
the furnace to the incoming cold air or return water. This is 
very important in the air heater where the difference in tem- 
perature between the incoming cold air and outgoing hot air 
is considerable. 
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Pourtk — Provision for caring for the condensation from pro- 
ducts of combustion when cooled to the condensing point. 

Fifth — Construction providing for discharging the products 
of combustion to the open air at very low temperature. 

^/*3ir/^— Burning the gas in hot brick-lined chamber ; thus en- 
suring complete combustion. 

Seventh — In the Air Furnace the direct action of the heat on 
the dome insures a quick supply of warm air when lighting up 
and when using but little gas. 

Eighth — In the Air Furnace the lining of the combustion 
chamber and construction of furnace prevents the overheating 
of any one part, so that the air is not brought in contact with 
red hot iron. 

Ninth — The burners are arranged so that one lever controls 
the gas and air to mixer, and also the secondary air ; thus when 
the gas cock is opened or closed the air inlets also are opened 





Fig. 52. Hot Water Heater. 



Fig. 53, Hot Air Furnace. 



or closed in just the proportion to admit the least amount of 
air that will effect complete combustion. So that all the intel- 
ligence needed to regulate the furnace is to open and close a 
gas cock, a simple arrangement ensuring the admission of an 
amount of air proportionate to the gas supply. This is a very 
important addition to gas furnace appliances, as the highest 
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efficiency of a furnace can be at.tained only by using the least 
amount of air that will effect complete combustion ; thus ob- 
taining the highest obtainable temperature at the burner and 
the lowest at the outlet to chimney, with the least volume of 
products of combustion. The average furnace attendant .can- 
not be expected to know enough to properly adjust a burner, 
and as the gas furnaces will be regulated by an automatic regu- 
lator or arrangement controlling the heat, placed in the living 
rooms ; something of this kind is a necessity, and it also pre- 
vents lighting back. 

This is not a cheap age ; on the introduction of the electric 
light many gas men figured and found that the electric light 
was more expensive than gas, and hence concluded that it must 
be a failure. Their figures were and are now correct, but the 
thousands of electric lights gleaming in every city in the 
world prove the fallacy of their conclusion. Does the public 
use gas for lighting instead of kerosene because it is cheaper ? 
The public want the best and are willing to pay for it a fair 
price. No one questions the excellence of gas for fuel pur- 
poses, and the question of cost will be ultimately solved by a 
reduction in the price of gas, made possible by increased con- 
sumption, cheaper methods of manufacture, improved appH^ 
ances for using it, better business management and methods of 
distribution. 

The public will pay more for a better article than coal. There 
are many important items of cost in the use of coal for domestic 
purposes that are not included in the "six dollars per ton, de- 
livered." The many coal teams on the streets, the wear on 
pavements and littering of streets and walks, the daily labor 
and attention at the furnace, and where bituminous coal is used, 
the smoke nuisance with its sooty trail of costly evil. The coai 
dust and ashes in cellars and houses, the disposal of ashes again 
littering the walks and streets, and filling the air with fine par- 
ticles of dust. Take the ashes from the garbage problem and 
it becomes much simpler. These economies and conveniences 
are a guarantee to the gas company of a profitable return upon 
the outlay required to provide a more extended and better 
service. 
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TAXATION. 



1. Taxes : Authority for Their Collection. 

2. Taxes : Why Exemption Should be Made. 

3. Taxes : A Means of Restricting Evils. 



By Allen Ripley Foote, Washington, D. C, author of the discus- 
sion OF the Economic Principles involved in **The Law 
of Incorporated Companies Operating Under 
Municipal Franchises." 



To be read bejore the American Gas Light Association^ at its Twenty'-second 
Annual Meetings Washington^ D, C, October 27, 18 and 19, 1S94, by request 
of the Secretary. 



Taxes : Authority for Their Collection. 

1. The power of taxation is the most arbitrary power known 
to our civilization. The aggregate strength of those who may 
be termed the weaker members of society is much greater than 
the aggregate strength of the stronger members. Government 
represents the aggregate strength of the whole number of law- 
obeying persons. In creating a government a new power is 
brought into existence greater than that of any man, or set of 
men less than the whole of society. As the intelligence of the 
weak has enabled them to comprehend this fact, they have 
learned to take advantage of and to control this great power 
for their own protection. Within the limitations of governmental 
protection all men have found security and freedom. To-day 
the poorest political sovereign enjoys greater security, greater 
freedom, than did the hereditary princes of olden times. 

2. The limitations surrounding a government organized to 
establish justice are the principles of the natural law of justice. 
This law is no respecter of person. Before it all men stand 
equally responsible for their own conduct. By their own acts 
they write the j.udgments of justice. The truth i^ self-evident, 
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that if no act of injustice is done by any man, -no man can suf- 
fer from acts of injustice. Another truth ought to be equally 
self-evident to the perception of every mind. It is this: In 
THE Domain of Justice no Man can be a Gainbr by his 
OWN acts of Injustice. We may not be able to escape suf- 
fering from the wrong doing of others,— that is not the chief 
concern. We can refuse to do wrong. In the adjustments that 
must be made if justice is to be done, those who suffer from 
wrongs done by others, will find relief and full compensation ; 
those who do wrong will make full eicpiation. It is better to 
suffer than to do wrong. It is better to be just fww than to 
fulfill the demands of justice hereafter. 

3. These generalizations applied to every day affairs will in- 
stitute a government, the chief concern of which will be the 
complete protection of its weakest member. Under its admin- 
istration an injustice to one will be made the concern of all and 
the cause of the weak will become the cause of the whole. The 
oppression of the poor will not then be attempted, because to 
the defence of the poor will be pledged the full power of the 
State. 

4. The fundamental right of Government to collect taxes is 
based first, upon the justice of the law,, exacting an equal pro- 
portion from each dollar of value, and secondly, upon giving a 
full equivalent to the taxpayer in return. The tax is not just if 
it is unequal. It is not just if value received is not given in re- 
turn to the taxpayer. Measured by these standards, the right 
of any Government to collect a tax must stand or fall. The 
exercise of power without authority of justice is tyranny. The 
collection of a tax unequally laid, or of a tax for which full value 
is not given in exchange, is not good business. If no man can, 
as a final result, be the gainer by his own unjust acts, neither 
can the individual nor the public welfare of the people be served 
to the best advantage by unjust taxation, nor can a people be 
made prosperous by the payment of taxes for which they do not 
receive full value in return. 

5. These truths are plain and easily understood; there is no 
mystery about them. The Government to be just, must be gov- 
erned and govern by the same principles that must govern each 
individual if he is just. The Government is unjust because it is 

9 
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governed, not by the principles of natural justice, but by the 
principles of enacted law which applies the injustice of men. 

6. These principles, simple and plain as they are, applied, 
will lift the burden of oppression from the poor and gladden the 
hearts of all men. There is no remedy for the evils from which 
men suffer, except in strong co-operation and right action on 
the part of every man. There is no outside power that can im- 
prove the situation so long as the people by voluntary act or 
submission permit the ignorant of vicious to rule over them. 
So long as men and women will work under oppressive condi- 
tions self-imposed, the conditions will continue, but when they 
act by counsel and resolve to establish justice by doing justice, 
they will need the help of no one, they will have learned how to 
help themselves. These questions have been difficult of solution 
simply because they have been taken up as questions of senti- 
ment instead of sound business procedure. The harmonizing of 
the relations of employe and employer, the poor and the rich, is 
purely a question of practical business. Sympathy for neither, 
justice for both, will develop the full economic value of harmo- 
nious relations between all factors of the social problem. 

7. The application of the principles of justice will not only 
secure the enactment of just laws, it will secure the just admin- 
istration of laws. No longer will there be a corrupt use of pub- 
lic patrcftiage or public funds. The servants of the public in 
office will be freed from' the bonds of party duty as a condition 
for obtaining or retaining public employment, and for that 
reason they will be compelled to look for preferment to their 
records of public duty well done. Never again will honest and 
intelligent citizens mantle their faces with the blush of shame, 
caused by reading an announcement that a special train had 
been chartered by Government employes in Washington, to take 
them home to vote at tht primaries for the nomination of a can- 
didate for a member of Congress, of doubtful character, to 
whom they are indebted for their appointments. N'ever again 
will this report be made by the superintendent of the police of 
a great city: ** A wide spread belief existing among the force 
that merit or the faithful performance of duty is not taken into 
consideration in promotions, and thdiV a large number of officers 
and men have obtained their positions through means other than 
meritorious service and f aithful performance of duty" 
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Never again will taxpayers* money be used to pay debts 
created for purposes that could have been supplied at an equal 
economic advantage by contracts with individuals, firms, or 
corporations, without the creation of a debt. Never again will 
the press of the country be loaded down with the accounts of 
corruption in high and low places, nor will the poor and ignorant 
ever again stand in fear of the power created to protect them. 
When the demand for justice originates with the people, all laws 
governing taxation will be made just, and the authority for col- 
lecting taxes will be undisputed, because founded on justice. 
Government has no power to benefit the people unless the people 
from whom it derives its authority are honest and intelligent. 
It is hurtful or beneficent in proportion to the honesty and in- 
telligence with which its laws are enacted and its powers admin- 
istered. The Government cannot establish justice if the people 
are not just. 

Taxes : Why Exemptions Should be Made. 

1. "To promote the general welfare " is one object of gov- 
ernment of fundamental importance. One of the most powerful 
agencies subject to the control of government for such purpose, 
is the power of taxation and the power to exempt from taxation. 
The protection of the right of ownership is fundamental to the 
existence of property. This principle being established, the 
next requirement is so to use the powers of government as to 
induce the production of property. The principle that all prop- 
erty shall be taxed equally is not infringed by the exemption 
from taxation of certain classes of property or of property de- 
voted to certain uses. The question of such exemptions is 
purely a question of public policy, **to promote the general 
welfare " but there can be no general welfare unless it is founded 
on individual welfare. 

2. Without passing judgment at once upon the merits of the 
policy of exempting property from taxation, it is necessary to 
affirm that all use of the power of exemption should be uniform. 
The power to exempt must be co-existent with the power to 
levy taxes. If the State has the power to make exemptions 
from State taxation, the municipalities and counties in the State 
should have a corresponding power to make exemptions from 
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local taxation. A large class of people contend that no ex- 
emptions should be made except for public property, and this, 
for the very clear reason that the Government cannot obtain an 
increase in net revenue by collecting taxes on its own property. 
If the adoption of the policy of no exemptions is found to pro- 
mote the general welfare in the best known manner, there should 
be no objection to its complete adoption. There is another 
large and growing class who believe that all property should be 
exempt from taxation, except land. If this policy is pregnant 
with individual and public good, there should be no objection 
to its adoption or of a gradual approach to it until the ideal is 
fully realized. Sound financial measures are always just meas- 
ures. 

3. It is unquestionably good policy to encourage the cultiva- 
tion of those qualities that make for good character as they 
induce voluntary obedience to law and thereby reduce the 
amount required to enforce the law. One of the fallacies met 
with in discussing questions pertaining to taxation, has its cause 
in a habit of thought which treats of the government as having 
a distinct existence of its own apart from that of the people. 
This habit of thought prevents people from seeing that every 
dollar used by the government has an individual origin and is 
resolved back in an effect upon individual welfare. Laying 
aside all sentiment, any person capable of thinking upon the 
subject impartially, must admit that all private property used 
for educational and religious purposes, is devoted to the work 
of educating persons to yield voluntary obedience to law. This 
service to society is enormously greater than the service ren- 
dered by the State in granting protection free of charge, to all 
such property. But this is not all of the consideration. Law- 
obeying citizens cost the government nothing for enforcing the 
law, therefore the tax remitted on property used for their edu- 
cation, is more than saved by the direct reduction in the ex- 
pense of the Government. Again, law-obeying citizens are 
industrious and thrifty. They not only stand for protection of 
all property, but for the production of all property. Their 
energy, enterprise and thrift add to the total valuation of prop- 
erty to such an extent that the rate of assessment is much less 
on the total — less the value of all property used for educational 
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and religious purposes — than it would be on the valuation of all 
property if no private property was so used. This is a contribu- 
tion to the general welfare of the highest importance. Again, 
the education of children is universally recognized as one of the 
fundamental functions of the government "to provide for the 
general welfare." Wherever private property is used for educa- 
tional and religious purposes, the property itself, its mainte- 
nance and all expenses for the educational and religious work 
done therein, is provided by private contributions. In a large 
measure this whole outlay is for a purpose which,, if not so done, 
would have to be done at the expense of the State. Let any 
person carefully consider what it would cost the State to develop 
and maintain the present law-obeying status of every individual, 
if all work done at private expense for education and religion 
was abandoned. The simple suggestion is. sufficient to show 
that the State is an enormous gainer through the slight encour- 
agement it may give to such work by exempting the property 
necessary for its use from taxation. The voluntary tax paid 
through contributions by the supporters of such work is enor- 
mously greater than the direct tax remitted, and the remitted 
tax, if collected, would be in effect and in fact, the same as a 
tax on a court house, which would have to be included in a tax 
levy to pay the expenses for the administration of justice. 

4. Different in kind, but not in character,, are the considera- 
tions for exempting from taxation all private property used for 
the purposes of private charity. No word of mine has power to 
add new lustre to the crown of charity. Caring for the unfor- 
tunate, appeals, not to the reason, but to the heart of justice. 
Charity grows cold in proportion with the distance intervening 
between the doer and the receiver. The nerves by which 
human emotion and feeling are transmitted, are not delicate 
enough to respond with fullest sympathy and joy through long 
distances and many repeaters. 

Fi-om every human heart these nerves reach out, and that 
heart is greatest from which they reach out farthest. That 
heart receives into itself most joy, whose tendrils of sympathy 
have touched with greatest delicacy and helpfulness the unfor- 
tunate for whom it was within its power to care. If the pursuit 
of happiness, that great fundamental constitutional right for 
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acquiring which the people dedicated their fortunes, their lives 
and their sacred honor, was rightly directed, charity would be 
so completely done by private means that there would be greater 
competition for the privilege to care for an unfortunate, than 
there now is for an audience with the greatest of earth. The 
greatest of earth, unrecognized though it may be, they really 
are by reason of their power to gain audience with Divinity. 
Listen! Do you not hear a voice speaking through the ages, as 
directly addressed to you as though you alone stood in the 
Divine presence? " In as much as ye did it unto one of the 
least of these, ye did it unto me." Laws have no power for 
good except as they find expression through conduct. Divinity 
has no power to care for the unfortunate, except through the 
conduct of those to whom the opportunity comes. Sympathy 
cannot live in a heart from which no deed of charity issues. 
Justice is the soul of sympathy. 

5. Those people who relegate their charities to the State, 
and confiine their expenses for charity to the payment of their 
proportionate share of a general tax, receive all appeals for the 
development of those influences that make for good, with a 
palsied hand and a dead heart. They generate none of the 
forces that promote the general welfare. They are workers in 
none of the movements for the betterment of the conditions of 
life; they cannot be more than legally honest; they are most 
damnably mean. 

6. Charity is a duty that can never be fully nor well done by the 
State, but if it could be what an overwhelming burden would be 
placed upon taxpayers if the whole amount expended for private 
charity was added to the expenses of government and all pro- 
perty assessed for its proportionate share. As a thrifty policy 
of financiering it is unquestionably best for society to encourage 
private charity to the fullest limit possible through exempting 
from taxation all private property used for such purposes. The 
voluntary tax remitted is but a bagatelle of the indirect tax paid 
by those who support charity, and it is the least claim that can 
be made upon those who do no charity. By such course society 
gains enormously in the value of influences for good and the 
taxpayer gains through a tremendous decrease in public ex- 
penses. 
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7- Property used for private reformatories, like that used 
for education and charity, is used for a service of the highest 
importance to society and one which the State cannot do well. 
The State has no heart, the State has no conscience, the State 
has no intelligence except that of the enacted law. In the work 
of reformatories there is joined the factors of enforcing obedi- 
ence to law, education and charity. Surely this is a work for 
the general welfare which is entitled to all the encouragement 
that the State can wisely give. Including both education and 
charity it adds to them discipline calculated to make obedience 
to law instinctive in the mind. Like other benefactions, to the 
degree in which the needed work is carried on by private funds 
public funds are relieved from a corresponding charge, — a 
charge immeasurably greater than the amount of the tax on 
the property used for such purposes. 

8. It is clearly seen that the State cannot increase its net 
revenue by levying taxes on property owned by the State. It 
should not be less difficult to see that the State must inevitably 
lose more than it can gain by levying taxes on property used 
for private education and religion, for private charities, and for 
private reformatories. All of this work as done tends directly 
to cultivate honesty, industry and thrift, the creators of pro- 
perty, and thereby to reduce the rate per cent, of the tax levy 
by increasing the amount of property pledged to the support of 
the government; tends to increase the number of persons who 
voluntarily obey law, and thus to decrease the expense of 
government for the enforcement of obedience to law; cares for 
the unfortunate, and by every dollar so spent lessens the amount 
necessary to be raised by taxation; restrains, educates, and 
cares for the unruly and relieves government of the unwelcome 
task and burden. And if this work be not done, or is under- 
taken by the State, the increase in expense and decrease in 
efficiency and true helpfulness would be enormous. These con- 
siderations alone, void of all sentiment or taint of religious 
creed, purely commercial in character, dealing only with tangible 
values known in the exchanges of industries, outweigh a thous- 
and-fold any amount of tax the municipality, county or State 
can collect from private property devoted to such uses. Judged 
by the standard of the market it is good business to exempt all 
such property from taxation. 
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g. In discussing a question of this character I am aware 
that there is one powerful consideration in the minds of many 
which I have not touched. I will not shirk it. It is the broad 
question of the absolute separation of Church and State. Those 
whose sensitiveness impairs their judgment, contend that by 
encouraging religious institutions to the extent of exempting 
their property from taxation, the State becomes a partner in 
teaching Church creeds. If the State makes no discriminations 
in its exemption then it must become a partner in teaching 
all Church creeds. Surely this is the ripe fruit of religious 
liberty. Divorce the State from creeds, but from religion, 
never. Religion is founded on right doing. Right doing is 
justice. Justice is the righteousness which the State is organ- 
ized to establish. Those who clamor for the divorce of the 
State from religion, clamor for the destruction of the founda- 
tions of the State, the foundations of civilization. They catch 
at the husks of words without apprehending their true meaning 
or import. The more religion is infused into the affairs of the 
State, the more just enacted laws will become, the more just 
will be the administration of law. Justice and religion are one. 

10. A further step in the direction of encouraging those 
qualities that make for good character should be taken by ex- 
empting from taxation all property that is easily concealed or 
conveyed beyond the jurisdiction of the taxing authority. Tax- 
ation on such property cannot avoid placing a premium on that 
phrase of fraud known as tax-dodging. It cannot be claimed 
that the inherently dishonest are made worse by it, but the 
number of legally honest are largely increased by it, while the 
inherent honest carry the burden of the taxation as a fine for 
their honesty. To fine honesty and pay a corresponding pre- 
mium on dishonesty is not good business for the State nor for 
society. 

11. Following in this direction it will be found good policy 
to exempt non-profit producing property, such as household 
furniture, libraries, musical instruments and works of art. Also 
to go over the line into the domain of the profit-producing 
property and exempt the workman's tools, the farmer's imple- 
ments and products, the manufacturer's machinery and products. 
The more such property is owned and enjoyed the better for the 
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comfort and welfare of every individual and for the general wel- 
fare. One other consideration in this connection is found in 
the fact that the majority portion of all such property is owned in 
such small holdings that the assessment and collection of taxes, 
on all would defeat the object of taxation, the securing of an 
income, because the necessary expenses of assessment and col- 
lection would so nearly equal the income. Exemptions must be 
made in these classes of property, and if made at all to be just 
the exemption must include all the property of the classes dealt 
with. The entire exemption of personal property is not so 
serious a question as many suppose. In the State of New York, 
where the holdings of personal property, so-called, are probably 
larger in proportion to real estate values than in any other State 
in the Union, the report of the State Comptroller gives the fol- 
lowing figures for 1893: 

Real estate $3)626,645,093 

Personal property 411,413,836 

Total valuation $4,038^058,929 

State tax levied for all purposes. $10,418,192.08 

Rate of State tax on each dollar of valuation, 2.58 mills. 
Had the entire amount of personal property been exempt, the 
rate on each dollar of valuation would have been 2.87 mills. A 
less rate than has been obtained in 24 out of the 35 years ex- 
hibited in the table. Surely in the light of all the facts and 
considerations pertaining to the question, the State does not 
secure sufficient advantages from the taxation of personal 
property to justify the levying of the tax. In this particular it 
is doing bad business. No State can afford to pay the reward 
for dishonesty that is easily secured through dodging a tax on 
personal property. 

Taxes: A Means of Restricting Evil. 

I. The republic was created: — 

(a) To establish justice. 

(b) To ensure domestic tranquility. 

(c) To provide for the common defence. 

(d) To promote the general welfare. 

(e) To secure the blessings of liberty. 
10 
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Not one of these objects can be fully realized without re- 
straining or obliterating all evils. A wrong act voluntarily done 
transforms a blessing into a curse, transforms liberty into 
license. The right doing of a majority enslaves the wrong 
doers. The wrong doing of a majority enslaves the right doers- 
The dynamic control of individuals by the State is right or 
wrong according to the honesty and intelligence of the majority 
that governs. Divinity is not in the King nor in the voice of 
the people, but in the intelligence of the individual. When 
man utters a truth, God speaks. 

2. If it is good policy to encourage the cultivation of those 
qualities that make for good character, it is undeniably good 
policy to discourage the development of all qualities that 
make for bad character The reverse of the reasons advanced 
for exempting from taxation all property used for the purposes 
of private education, religion, charities and reformatories, are 
the reasons for taxing all property used for the purposes of 
catering to and satisfying the demands of vice. Beyond this 
there are the reasons for using the taxing power for the regu- 
lation and suppression of all social evils to the full extent for 
which they can find support in public opinion. The entire 
cost of enforcing obedience to law, and the enormously 
greater cost assessed upon society, through all the expenses 
privately incurred to secure protection from invasions by law- 
breakers, is the direct, and the involuntary tax levied upon 
property, by authority of law, and by the extortions of vice. 
A tax upon property used for the purposes of vice, will not in 
itself make good more than an infinitesimal fraction of the cost 
of vice borne by the honest and industrious through its exac- 
tions. As a question of getting value in return for value given, 
the honest and industrious have no choice but to exact from 
those engaged in any vocation of evil influence, detrimental to 
good morals, good health, or disquieting to domestic tranquility, 
as heavy payments as can be taken from them in the form of 
licenses, permits, fines, fees or excises. 

3. It is a trite remark that people cannot be made good by 
legislation. This is true. Were it not true, mankind would not 
now be suffering from evils forbidden by the ten command- 
ments. Was it for this reason bad business to write them ? 
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Goodness is a quality of character resulting from conduct. Evil 
is as surely the fruit of conduct. People cannot, as k matter of 
fact, be made better by legislation. This does not relieve those 
who enact legislation from the duty of so directing everything 
dpne by authority of law, that it shall in the greatest possible 
degree help those to be better who are inclined to be better, 
and restrain those from becoming evil who are inclined to be 
evil. It is well enough to declare, in the light of pure truth, 
that virtue does not exist in those who are virtuous only from 
lack of opportunity, but it is better to deprive them of oppor- 
tunity and thus cause them to practice all the virtue of which 
they are capable. The most far-reaching and damaging charge 
that can be made against enacted law, is that it furnishes a false 
and low standard of honesty. Multitudes of persons are made 
dishonest through seeking to take every advantage which the 
law will allow them. In the same manner the opportunities to 
indulge in vicious and evil practices existing under protection 
of law cause multitudes of persons to overstep the boundaries 
of right conduct. The standard of honesty expressed in enacted 
law furnishes an infallible measure of the morality of a people. 
The vices tolerated by society furnish an infallible measure of 
its degree of righteousness. Individuals, municipalities, states 
and nations must take rank in the court of justice according to 
what they do, not what they profess. 

4. All persons catering to vice are governed by mercenary 
motives. The more their opportunity for making gains is re- 
stricted, the less will be the inducement for them to make the 
ventures All attempts to overcome evil must be directed 
against two objects. First, the restraint or the removal of the 
desire to do evil. Second, to make catering to vice unprofit- 
able. When work is undertaken in this field it will become 
quickly apparent that while millions of money are spent for the 
satisfaction of vicious habits, the public will not pay for the 
kind of education of which it is most in need. People have 
been taught for ages that "the way of the transgressor is hard," 
and during all these ages the wicked have prospered and f/ie 
way of the refor?ner has been and still is hard. 

There are more saloons than Sunday schools, and they are 
open more hours simply because more mpney can be made by 
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supplying persons with what they want than by trying to edu- 
cate them to want only that which is best for them. The slow 
growth of righteousness is attributable to the fact that many 
who have acquired much property have not learned to value 
good character, and use their property for the satisfaction of 
vices and in the pursuit of pleasures that do not make for good. 
When the day comes in which catering to vice is unprofitable, 
and doing good is profitable, then will come fo society- the 
knowledge of a joy to it now unknown, and when that knowl- 
edge comes sorro\Y will flee away to those that are capable of it. 
5. The authority to use the power of taxation for the regu- 
lation, suppression, and if possible the annihilation of evil, is 
written in every line'giving the objects for which government 
is organized. The attainment of those objects is possible only 
through securing, by authority of law, to all influences that 
work for good, the largest liberty; to all influences that work 
for evil, the narrowest restrictions. To the accomplishment of 
these objects all reforms of enacted law should be consistently 
and continuously directed. 



APPENDIX. 



TO PROVIDE A JUST SYSTEM OF 
TAXATION. 



Proposed by All^n Ripley Foote, Washington, D. C. 

Author of the Discussion of the Economic Principles Involved in — " The 

Law of Incorporated Companies Operating Under 

Municipal Franchises.** 

[Note. — Suggestions are invited from any person, firm, corporation or asso- 
ciation, and from the taxing authorities of any municipality, county or State, 
designed to make this proposed law more certain in construction, more simple in 
its application, more completely just in its effects.] 

TAXATION. 

T. All charges for the support of the Government and for 
all other public purposes are taxes. 
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2. All property shall be assessed for taxation at its full value 
in current funds. All exchangeable products upon which labor 
has been expended, the ownership of which is protected by law, 
are property. Securities representing the ownership and the 
value of the property are not property and shall not be taxed. 

3. The tax levy shall be laid at a uniform rate per cent, on 
the assessed value of all property for the same tax levied within 
the jurisdiction of the State and of each division thereof. 

4. All property assessed for taxation shall be entered in the 
books of the tax assessor for the tax district in which it is 
located, in the name of the owner, user, or person having the 
property in charge. 

5. Bills for taxes shall be made in the name of the owner, 
user, or person having the property in charge, as entered in the 
assessor's books, and the payment of the same shall be a legal 
payment for the full amount of the tax bill of any debt or obli- 
gation of any kind due from such person to the true owner of 
the property upon which the levy was made. 

6. Tax bills shall be a lien upon the property on which the 
levy was made and may be sold for non-payment, as provided 
by law. 

7. Property shall not be taxed in any way except as herein 
provided. Tax assessments shall be made but once in each 
year, and the levy for all State, county and municipal taxes shall 
be entered in the same bill. Charges shall not be made by State, 
county, municipal or other public authorities, for the support of 

. the Government or any other public purpose, except a property 
tax, for the right or privilege of engaging in any industry, busi- 
ness or vocation. 

8. The legislature may exempt the whole of any class of 
property from taxation, but it shall not make any partial exemp- 
tion by authorizing a decrease in valuation, or of the rate per 
cent, of a tax levy for one or more classes of property less than 
the unexempted whole of a class, nor shall it exempt a part of 
the property of any class. 

9. Special assessments and tax levies may be made, in con- 
sideration for special benefits accruing from public improve- 
ments, upon all property securing an increment of value by 
reason of such improvements. 
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TO. Fines may be assessed and collected for violations of 
law; charges may be assessed and collected for costs of courts 
in all legal procedures ; for costs of records on all recorded in- 
struments or documents; for all public inspections, supervision 
and audits; and license fees may be assessed and collected for 
the control of all places of public amusement; the regulation or 
suppression of all immoral practices; the protection of health, 
and the supervision of public nuisances. 

1 1 . The legislature shall not delegate the right to exercise 
the power of taxation for any purpose, to any political division 
of the State or other public authority without providing by law 
that the books of accounts of such division shall be kept as 
directed by the St^Cte Comptroller who shall audit all such ac- 
counts annually. 



PATCHING HOLDERS WHILE IN USE. 



Written fOR the American Gas Light Association, by J. H. Findlay, 
OF Ogdensburg, N. Y. 



When the worthy Secretary wrote me asking if I would read 
a paper at our Washington meeting, I was up to my ears in 
work, repairing an old holder which I had patched many a 
time before. As I read the letter it struck me at once that 
patching gas holders while in use might be a good subject for 
me, particularly as it was worry at that moment, and so here 
goes. To begin with, the process is very simple, and I hope 
none of you will ever be placed in the position I was when I 
first came to Ogdensburg. The gas company was poor. It had 
been in operation 20 years prior to my taking charge, the works 
much out of repair and no money to make improvements with. 
The company owned two gas holders, a new one of 30,000 
capacity, built a year before I took charge, and situated about 
a quarter of a mile from the works. The other of 60,000 ca- 
pacity with a centre pole, and a fairly good looking chap for his 
years, well built and put together. There were a few leaking 
seams. This holder I decided to keep in use. The old fellow 
stands only 12 feet from the retort house, is uncovered and 
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therefore exposed to all the storms of our "North Pole" lati- 
tude. It had not been properly painted or cared for either. 
Bituminous matter from the works had fallen on it and rusted 
it, and there were some leaky seams back of the rivets which 
had to be repaired. I conceived the idea of making strips lo 
inches wide and the full length of the sheet, and drilling holes 
ij inches apart, a half inch from the edge, painting the side to 
be layed next the holder with a mixture of red lead, white lead, 
litharge and boiled oil. Laying the strip on the holder, we 
drilled through the holes in the new plate into the holder, the 
holes in the holder being, a little smaller than those in the new 
sheet, so as to allow the screws to pass. We tapped the holes 
in the holder with a fine thread and screwed the new plate down 
with round-headed screws, annealing same before using, draw- 
ing the new plate up and making a tight joint. I put on lo or 
15 of these strips at that time, and as the holder required I kept 
putting them on as you would shingle a house until the top side 
of the holder nearest the works is almost entirely recovered. A 
new trouble then arose. The sheets along the angle iron began 
to rust out just behind the rivets, and in order to fasten new 
sheets to the angle iron I cut the heads off the rivets already in, 
leaving the plate just as it was. A new plate was cut, formed 
to the angle iron around the holder and drilled or punched so 
as the holes would correspond with those already in the angle 
iron. Then I drove out the rivets with a punch and tapped the 
angle iron, then following the same process as before. 

The sheets on the side also began to rust away from the 
angle iron as on the top, and I had to put on plates 15 inches 
deep and 4 feet long, three-quarters of the way around the 
holder ; and when I get home I am going to finish it all the way 
around. I am satisfied with them from the fact that the sheets 
I first put on, about 20 years ago, are tight to-day and will re- 
main so as long as I last. I had a very good test of the strength 
of the work when I had an explosion at the works last winter. 
My pumping house and other buildings were blown up in the 
air. A stone fell on top of the holder and made a tear in it 6 
feet long, allowing the gas to escape and the crown of the 
holder to resemble an umbrella turned wrong side out. The 
patches stood the test perfectly. 
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Having the tools on hand we set to work repairing the break 
and started to inflate the holder immediately and furnished gas 
that night from it The crown resumed its former shape and 
stands now as proudly as in th^ days of yore. 



TOPICAL QUERIES. 



1. Which is the better pipe for use in services— steel or 
iron — and why ? 

2. Which rusts the more rapidly in service use —steel or iron ? 
What kind of yarn is best suited for lead joints — the plain or 
tarred yarn — and why ? 

3. What kind of yarn is best suited for cement joints — the 
plain or tarred yarn — and why ? 

4. W^hat is the best cement to use for making cement joints? 

5. Can anyone describe or mention any new apparatus or 
instrument useful in the line of gas testing or measurement ? 

6. The Proceedings of the Association being copyrighted, 
what effect does that have upon papers published therein and 
read at the meetings ? 

7. An outdoor holder used for mixture of coal and water 
gas in northern climate has the horizonal side seams lap 
down on the outside and they have become leaky. Is there any 
good method by which they may be made permanently tight ? 

8. Why are holders built with horizontal side seams to lap 
down instead of up on the outside ? 

9. What should be allowed as a general average for the 
shrinkage of Lowe water gas in its change from the relief 
holder through the exhauster, purifyers and meter to the dis- 
tributing holder, aside from that due to difference in tempera- 
ture ? 

10. Can and will anyone make known their experience with 
the prepayment ifteters ? 

11. Does any gas company make a special department of 
attention to the proper use of its product by its customers, and 
the selection and arrangement of burners or appliances specially 
adapted for each set of conditions met ; if so how have results 
justified the plan ? 
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UNITED STATES PATENTS RELATING 
TO GAS. 



Issued since July ist, 1894. 



July 3d, 1894. 

522,263. Gas-Governor. William O. Ludoici, San Francisco, Cal. Filed 
Dec. 10, 1892. Serial No. 454,760. 

522.325. Gas-Making Apparatus. Jeannot W. Keneval, Chicago, 111. 
Filed Nov. 14, 1893. Serial No. 490,948. 

522.326. Gas-Making Apparatus. Jeannot W. Keneval, Chicago, 111. 
Filed Nov. 14, 1893. Serial No. 490,949. 

522,358. Gas-Radiator. Louis Strimbau, New York, N. Y. Filed March 
28, 1894. Serial No. 505,377. ' 

522,4:18. Carburetor. Malvern W. lies, Denver, Col. Filed Sept. 12, 
1892. Serial No. 445,721. 

522,480. Automatic Gas-Governor, John J. Myers, Baltimore, Md. 
Filed Dec. 6, 1893. Serial No. 492,911. 

522,515. Self-Lubricating Stop-Cock. Edward M. Dart, Providence, 
R. I. Filed Feb. 15, 1893. Serial No. 462,430. 

522.573. AiR-SuppLYiNG Apparatus for Carburetors. George H. Bur- 
rows, Somerville, Mass. Filed .Nov. 25, 1893. Serial No. 491,993. 

522.574. Carburetor. George H. Burrows, Somerville. Mass. Filed Mar. 
30, 1894. Serial No. 505,709. 

July xoth. 

11,430. Carburetor. Oliver Vanorman, Los Angeles, Cal., assignor of one- 
half to Frank J. Cooper, same place. Filed Dec. 10, 1891. Serial No. 
414,639. Original No. 457,803, dated Aug. 18, 1891. Reissue. 

522,582. Siphon Test-Box for Gas-Mains. Adolphe Bouvier, Lyons, 
France. Filed Sept. 15, 1893. Serial No. 485,575. Patented in France, 
Sept. 8, 1890; No. 208,098. 

522,600. Gas Cut-off Device. Arthur Kleinfeldt, Brooklyn, N. Y., as- 
signor to the Perfection Safety Gas Burner Company, New Jersey. Filed 
March 20, 1893. Serial No. 466,954. 
11 
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522,601. Gas Cut-off Device. Arthur Kleinfeldt. Brooklyn, N. Y., as- 
signor to the Perfection Safety Gas Burner Company, New Jersey. Filed 
June 28, 1893. Serial No. 479,093. 

522,687. Apparatus for Manufacturing Gas. Edwin R. Ellsworth, 
Brooklyn, N. Y. Filed Oct. 31, 1893. Serial No. 489,638. 

522,705. Apparatus for Charging Gas-Retorts. Josiah C. Chandler, 
London, England. Filed Nov. 29, 1890. Serial No. 373,054. 

522,712. Gas-Engine. Feodor Hirsch, Steinway, N. Y. Filed Sept. 6, 
1893. Serial No. 484,930, 

522,746. Process of and Apparatus for Analyzing Gases. Edward A. 
Uehling and Alfred Steinbart, Birmingham, Ala. Filed Feb. 26, 1894. 
Serial No. 501,896. 

522,811. * Explosive Gas-Engine. Jesse Walrath, Racine, Wis. Filed May 
2, 1893. Serial No. 472,681. 

522,850. Heater. John McLoughlin, Boston, Mass. Filed Oct. 3, 1893. 
Serial No. 487,069. 

522,903. Gas Cooking and Water-Heating Range. Benjamin S. Koll, 
St. Louis, Mo., assignor by mesne assignments to Lewis B. Jones, same 
place. Filed March 23, 1893. Serial No. 467,265. 



July 17th. 

522,968. Apparatus for Carbureting Air. William C. Clarke, New 
York, N. Y., and Arthur B. Griffen, Newark, N. J., assignors to the Gil- 
bert & Barker Manufacturing Company of Massachusetts. Original appli- 
cation filed April 7, 1892. Serial No.* 428, 248. Divided, and this appli- 
cation filed Oct. 27, 1892. Serial No. 450,130. 

523.086. Burner for Burning Gaseous Fuel. Joseph F. Hewitt, Alle- 
gheny, Pa. Filed June 21, 1892. Serial No. 437,515. 

528.087. Fire-Place Front. Joseph F. Hewitt, Allegheny, Pa. Filed 
June 9, 1893. Serial No. 477,127. 

528,071. Water-Heater Alfred H. Humphrey, Frederick J. Humphrey 
and Herbert S. Humphrey, Kalamazoo, Mich. Filed Dec. 4, 1893, Serial 
No. 492,805. 

528.088. Regenerating Furnace. Samuel M. Trapp, Chicago, 111., as- 
signor by direct and mesne assignments to the Donan-Trapp Climax Gas 
Producer Company, same place. Filed March 9, 1894. Serial No. 503,029. 
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523,089. Furnace. Samuel M. Trapp, Chicago, 111., assignor by direct and 
mesne assignments to the Donan-Trapp Climax Gas Producer Company, 
same place. Filed March 13, 1894. Serial No. 503,467. 

523,112. Apparatus for the Manufacture of Gas. Edwin R. Ells- 
worth, Brooklyn, N. Y. Filed Sept. 14, 1893. Serial No. 485,481. 

528,187. Gas-Burner Attachment for Heating Curling Irons. Wil- 
liaih H. Wellpott and Otto F. Boellner, St. Louis, Mo. Filed Jan. 29, 
1890; Serial No. 498,324. 

523,224. Apparatus for Manufacturing Gas. Frederick Mayer, Balti- 
more, Md. Filed January 31, 1894. Serial No. 498,567. 

523,291. Gas-Meter. Oliver C. Pudan and Louis B. Fulton, Pittsburg, Pa., 
assignors to the Chaplin-Fulton Manufacturing Co., same place. Filed 
January 18, 1894. Serial No. 497,235. 

523,303. Vapor-Burner. Charles H. Childs, Grand Rapids, Mich., assignor 
by mesne assignments to Thomas Friant, T. Stewart White, Thomas M. 
Peck, Felix Raniville, Daniel McCoy, McGeorge Bundy, Joseph J. Tucker 
and Lois A. Giddings, same place. Filed March 13, 1893. Serial No. 
565,715. 

July 24th. 

523,349. Gas-Meter. Charles W. Hinman, Boston, Mass. Filed January 
25, 1894. Serial No. 498,048. 

523,369. Electrical Igniting Device for Gas-Engines. Alonzo J. 
Painter, Passadena, Cal.; Nannie Painter, administratrix of Alonzo J. 
Painter, deceased. Filed July 28, 1893. Serial No. 481,696. 

523,628. Gas-Heater for Internal Combustion Engines. William St. 
G. Elliott, Jr., Walden, N. V. Filed November 12, 1892. Serial No. 
451,774. 

523,637. Coin-Freed Gas Meter. John Hawkyard, Saddleworth, assignor 
by mesne assignments to William Coulson Parkinson, Cottage Lane, City 
Road, England. Filed March 15, 1894. Serial No. 503,748. Patented in 
England, August 12, 1890, No. 12,584 ; September 17, 1890, No, 14,655 ; 
May 4, 1892, No. 8,410, and May 16, 1893, No. 9,771. 

523,641. Vapor-Burner. Edward Kells, Cleveland, Ohio, assignor by 
direct and mesne assignments to the Dangler Stove and Manufacturing Co. , 
same place. Filed April 11, 1893. Serial No. 469,904. 

23,504. Gas-Burner. Design, Lazard Kahn, Hamilton, Ohio, assignor to 
F. & L. Kahn & Bros., same place. Filed June 2, 1894. Serial No. 
513*323. Term of patent seven years. 
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23,505. Gas-Stove. Design, Lazard Kahn, Hamilton, Ohio, assignor to 
F. & L. Kahn & Bros., same place. Filed June 2, 1894. Serial No. 
513,324. Term of patent seven yejirs. 

July 31st. 

523,706. Apparatus for Supplying Jackets of Gas-Engines with 
Water or Other Cooling Liquids. Feodor Hirsch, Steinway, assignor 
to himself and Eugene M. Jerome, New York, N. Y. Filed April 12, 
1893. Serial No. 470,086. 

523,734. Reactionary Gas Motor-Engine. William A. Shaw, Pittsburg, 
Pa. Filed October 7, 1887. Serial No. 251,754. 

523,766. Vapor-Burner. Peter J. Fitzgerald. Hyde Park, Mass. Filed 
June 17, 1893, Serial No. 477,960. 

23.529. Gas Cook-Stove. Design, Charles Whittingham, Cleveland, Ohio. 
Filed July 3, 1894. Serial No. 516,505. Term of patent seven years. 

23.530. Gas Cook-Stove. Design, Charles Whittingham, Cleveland, Ohio. 
Filed July 3, 1894. Serial No. 516,506. Term of patent seven years. 

23.531. Gas-Heater. Design, Charles Whittingham, Cleveland, Ohio. 
Filed July 9, 1894. Serial 'No. 517,012. Term of patent seven years. 

August 7th. 

524,054. Gas-Lighting Attachment. Frank M. Brooks, Brooklyn, N. Y. 
Filed January 31, 1894. Serial No. 498,678. 

524,061. Coin Freed Apparatus for the Automatic Sale and De- 
livery OF Gas. John Gow, London, England, assignor to the Gas 
Meter Company, Limited, same place. Filed April 27, 1894. Serial No. 
509,173. Patented in England, July 15, 1892, No. 13 037. 

524,108. Steam Supply and Circulating System for Water-Gas Ap- 
paratus. Olaf N. Guldlin, Fort Wayne, Ind. Filed Nov. 21. 1893. 
Serial No. 491,590. 

524,111. Gas Fire-Engine. Daniel Kegler, Mannheim, Germany. Filed 
October 14, 1893. Serial No. 488,125. Patented in England, July 25, 
1893, No. 14,344 ; in Switzerland, July 27, 1893, No 7,783 ; in Germany, 
August 5, 1893, No. 11,005; in France, August 10, 1893, No. 218,928: 
in Italy, August 19. 1893, No. 271, and in Belgium, August 23, 1893, 
No 80,657. 
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Aug^ust 14th. 

524,399. Heater. Maurice Ready, Dayton, Ohio. Filed May 14, 1894. 
Serial No. 511,154. 

524,449. Gas-Lighting Device. Carl W. Muchall, Wiesbaden, assignor to 
the Deutsche Gasgllihlicht-Actiengesellschaft, Berlin, Germany. Filed Jan 
6, 1894. Serial No. 496,011. Patented in England, December 15, 1893, 
No. 24,192. 

524,544. Apparatus for Making Gas. Edwin R. Ellsworth, Brooklyn, 
N. Y. Filed Nov. 3, 1893. Serial No. 489,939. 

Aug^ust 21 St. 

524,859. Dry Gas- Meter. Edward McGrady, Stoneham, vMass Filed 
Jan. 20, 1894. Serial No. 497,572. 

Aug^ust 28th. 

525,038. Vapor-Burner. William H. Wilder and Earl A. Thissell, Nor- 
thampton, Mass., and John A. Lannert and William R. Jeavons, Cleveland, 
Ohio. Filed March 13, 1893. Serial No. 465,709. 

525,069. HoT-AiR Heating-Stove. Cyrus S. Dean, Fort Erie, Canada, 
assignor of one-half to Charles O. Rano, Buffalo, N. Y. Filed Nov. 3, 
1893. Serial No. 489,900. 

525,072. Gas-Purifying Apparatus. George E. Gilhaus and John A. 
Richter, Kansas City, Kans. Filed Jan. 19, 1894. Serial No. 497,345. 

525,109. Gas-Stove. Charles H. Miller, Erie, Pa. Filed Nov. 24, 1893. 
Serial No. 491,868. 

525,131. Process of and Apparatus for Making Gas. William F. 
Browne, New York, N. Y. Filed April 18, 1891. Serial No 389,537. 

September 4th. 

525,331. Vapor-Burner. Milton E. Campany, Hamilton, Mich. Filed 
July 24, 1893 ; Serial No. 481,303. 

525,350. Vapor-Burner Apparatus. Albert J. Lindemann, Milwaukee, 
Wis. Filed May 3, 1894. Serial No. 509,925. 

525,358. Gas-Engine. Fred C. Olin, Dunkirk, N. Y. Filed August 26, 
1892, Serial No. 444,215. 

525,541. Puppet-Valve for Pistons of Air or Gas-Pumps. • William 
F. Garrison, Brooklyn, N. Y. Filed Jan. 17, 1893. Serial No. 458,655 
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525,051. Gas-Engine. William W. Grant, Brooklyn, N. Y. Filed Feb. 
24, 1894. Serial No. 501,398. 

525,665. Stove for Burning Gas. Donald McDonald, Louisville, Ky. 
Filed March 5, 1894. Serial No, 502,394. 

September nth. 

525,696. Lamp. Robert M Dixon, East Orange, N. J., assignor to the 
Safety Car Heating and Lighting Company, New York, N. Y. Filed Dec. 
27, 1893. Serial No. 494,832. 

525,828. Electrical Igniter for Gas or Hydrocarbon Engines. Paul 
A. N. Winand, Philadelphia, Pa., assignor to Messrs. Schleicher, Schumm 
& Co., same place. Filed July 26, 1893. Serial No. 481,568. 

525.857. (iAS-ENGiNE. James McGeorge, Cleveland, Ohio. Filed Oct. 23, 
1893. Serial No. 488,900. 

525.858. Apparatus for Making Anhydrous Ammonia. Patrick J. Mc- 
Mahon, Tang^phoa, La., assignor to the Standard Fireless Company, Chi- 
cago, 111. Filed Oct. 7, 1891. Serial No. 407,983. 

525.859. Ammoniacal Gas-Motor. Patrick J. McMahon, Tangiphoa, La., 
assignor to the Standard Fireless Company, Chicago, 111. Filed Dec. 12, 
1891. Serial No. 414,811. 

September i8th. 

526,138. Coin-Controlled Gas-Meter. William Alexander, Birkenhead, 
and William E. Thompson, Liverpool, England. Filed March 10, 1894. 
Serial No. 503,112. Patented in England, March 18, 1893; No. 5,830. 

526,251. Prepayment Gas Meter. William N. Milsted, New York, N. Y. 
Filed April 30, 1894. Serial No. 509,504. 

526,257. Vessel for Containing Gas under Pressure. William W. 
Pope, Slough, England. Filed June 30, 1894. Serial No. 516,218. 

526,288. Air or Gas-Compressor. Henry A. Barber, Watertown, N. Y., 
assignor of one-half to Albert H. Lefebre, same place. Filed June 14, 1893. 
Serial No. 477,609. 

526,348. Explosive Engine. Henry F. Fraser. Antioch, Cal. Filed Sept. 
19, 1893. Serial No. 485,875. 

526,364. Water-Oil Gas-Apparatus. Henry Fourness, Manchester, Eng- 
land. Filed Dec. 21, 1892. Serial No. 455,875 Patented in England, 
Sept. 12, 1891 ; No. 15,469. 
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September 25th. 

526,369. Gas, Oil or Similar Motor-Engine. Henry H. Andrew and 
Alfred R. Bellamy, Reddish, near Stockport, England. Filed March 13, 
1894. Serial No. 503,505. Patented in England, November 17, 1892, 
No. 208,031. 

526,560. Hydrocarbon Burner. Lewis H. Cole and Jesse Bower, Lans- 
ing, Mich. Filed Dec. 19, 1893. Serial No. 494,044. 

526,640. Coin Controlled Gas or Other Meter. Stephen Simpson, 
Mansfield, assignor of one-half to Francis Edward Dyke Acland, London, 
England Filed March 13, 1894. Serial No. 503,502. 



UNITED states PATENTS RELATING 

TO gas; 

Expired since July ist, 1894. 



July 3d. 

lt^,5$9. Gasoline Stoves. F. A. Lyman and A. B. Lyman, Cleveland, 
Ohio. Filed Dec. i, 1876. 

192,629. Attachments for Oil or Gas Cook Stoves. O. F. Stedman, 
Westfield, N. Y. Filed June 23, 1877. 

192.637. Methods of Applying Power in Steam, Air or Gas-Engines. 
Wm. R. Comings, New Britain, Conn. Filed Dec. 11, 1876. 

July loth. 

192,825. Apparatus for Carbureting Air. R. P. Hangliter, Philadel- 
phia, Pa. , assignor of a part of his right to L. E. F. Toboldt and James 
McGuiness, same place Filed June 16, 1877. 

192,964. Portable Percussion Torches for Lighting Gas. W. W. 
Batchelder, New York, N. Y. Filed July 3, 1877. 

193,007. Apparatus for Carbureting Air. George W. Lamb, Weston- 
burg, N. Y. Filed July 3, 1877. 

193,034, Carbureting Machine. C. H. Pierson, Janesville, Wis., assignor 
of one-third his right to S. E. Phillips and Wm. Puffer, same place. Filed 
May 9, 1877. 
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193,048. Hydrocarbon Burners. Wm. Stewart, R. J. Stewart and C. W. 
Makepeace, Patterson, N. J. Filed June 14, 1877. 

July 17th. 

193,232. Carbureters. Oliver P. Drake, Frank G. Drake, administrator, 
Boston, Mass. Filed April 13, 1877. 

July 24th. 

193,397, Gas-Wa.shing Apparatus. W. M. Cosh, Conshohocken, Pa. 
Filed April 2, 1877. 

193,407. Apparatus for Manufacturing Illuminating Gas. W. S. 
Hill, Hyde Park, Mass. Filed March 9, 1877. 

193,515. Gas-Governors. C, W. Isbell,'New York, N. Y. Filed May 8, 

1877. 

193,535. Gas-Lighting Torches. E. L. Megill, Brooklyn, N. Y. Filed 
Jan. 31, 1877. 

193,548. Gas-Governors. R. H. Plass and H. McManus, New York, N.Y., 
said McManus assignor to said Plass. Filed Nov. 15, 1876. 

193,561. Apparatus for Carbureting Gas. C. A. Sirie, Paris, France. 
Filed May 28, 1877. 

July 31st. 

193,601. Gas-Burners. Charles S. Ford, Philadelphia, Pa., assignor of 
one-half his right to J. J. Krodel, Columbia, Pa. Filed June 2i, 1877. 

193,604. Gas-Burners. John G. Hanning, Indianapolis, Ind., assignor to 
Pioneer Brass Works, same place. Filed June 11, 1877. 

August 7th. 

193,827. Pipes for Street-Gas and Water Stop-Cock Boxes. A. W. 
Morgan, Buffalo, N. Y. Filed June 20, 1877. 

193,845. Gas-Burner. Wm. Bedell and W. S. Bedell, New York, N. Y. 
Filed July 13, 1877. 

193,911. Carbureters. David E. Bangs, Boston, Mass. Filed May 26, 
1877. 

193,920. Process for Obtaining Ammonia-Salts. Samuel Cabot, Jr., 
Boston, Mass. Filed March 26, 1877. 
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193,937. Oil and Gas-Stoves. Oliver Edwards, Florence, Mass. Filed 
June 20, 1877. 

193,979. Gas-Retorts. A. W. M, Maas, Mobile, Ala., assignor of two- 
thirds his rights to E. B, Lott, same place, and W. H. Hardy, Meridian, 
Miss. Filed Dec. 21, 1876. 

August 14th. 

194,025. Gas- Burners for Producing Heat. Thomas R. Almond, 
Brooklyn, N. Y. Filed Jan. 6, 1877. 

194,041. Apparatus for Regulating the Supply of Steam to Gas- 
Exhausters. Reuben K. Huntoon, Wakefield, assignor to Allen Gover- 
nor Company, Boston, Mass. Filed Feb. 6, 1877. 

194,047. Gas-Motor Engines. N. A. Otto, Deutz, Germany. Filed July 
13, 1876. 

August 2ISt. 

194,299. Process for Preventing the Fouling of Gas-Lime. F. A. 
Geuth and G. F. Barker, Philadelphia, F'a., assignor of one-half their rights 
to T. R. Brown and H. Bower, same place. Filed May i, 1877. 

194,328. Electic Gas-Burner. A. L, Bogart, New York, N. Y. Filed 
July 9, 1877. 

194,501. Process for the Production of Carbonic Oxide Gas for 
' Heating and Welding. William S. Sutherland, Coombs Wood, Hales- 
owen, England. Filed March 12, 1877. 

August 28th. 

194,561. Vapor-Burner. C. H. Prentiss, Cleveland, Ohio. Filed June 11, 
1877. 

194,631. Gas-Burners. J. D. West, East Orange. N. J. , and W. H. Darby, 
Brooklyn, N. Y. Filed Nov. 21. 1876. 

September 4th. 

194,798. Apparatus for Generating Gas. J. S. Wood, Brooklyn, N. Y. 
Filed Jan. 24, 1877. 

194,873. Vapor-Burners. A. W. Johnson, New Haven, Conn. Filed July 

24, 1877. 

I'i 
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September nth. 

194,998. Machinery for Charging Gas Retorts. Charles F. Dieterich, 
Baltimore, Md. Filed Nov. 6, 1876. 

195,023, Reflectors for Chadeliers. George H. Kitchen, Rye, N. Y. 
Filed August 4, 1877. 

195,054. Gas Drop-Lights. William B. S. Taylor, Westfield Township* 
Union County, N. Y. Filed May 9, 1877". 

195,088. Combined Steam and Gas-Generating Apparatus. Wm. F. 
Browne, New York, N. Y., assignor to Hydrocarbon Steam Generating 
Co. Filed Dec. 27, 1876. 

195,090. Gas Pipes and Burners for Preventing Frost on Show Win- 
dows. W. K. Chase, Lowell, Mass., assignor of one-half his rights to 
Charles H. Weston, same place. Filed Feb. i, 1877. 

195,182. Exhaust Fans or Blowers. B. F. Sturtevant, Boston, Mass. 
Filed July 30, 1877. 

September i8th. 

195,240. Vapor-Burners. Henry Wellington, Brooklyn, E. D., N. Y. 
Filed March 24, 1877. 

195,358. Electrical Gas-Burners. E. A. Hill, Chicago, 111. Filed Mar. 
6, 1877. 

195,40it Gas-Exhauster. Richard Salter and W. J. Salter, Covington, 
Ky. Filed June 13, 1877. 

September 25th. 

195,585. Gas-Engines. F. Dieckmann, Cincinnati, Ohio. Filed July 16, 
1877. 

195,596. Gas- Regulators. Charles A. Fenn and Rudolph Groening^er, St- 
Louis, Mo. Filed July 27, 1877. 
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CURRENT GAS LITERATURE, 



Index of Interesting Articles in the Current Periodicals of the 
Industry, from July i, 1894, to October i, 1894. 

Papers referred to: — 

American Gas Light Journal (A. G. L. J.), New York. . . Weekly, $3 a year. 

Light, Heat and Power (L. H. & P.), Philadelphia Monthly, I3 

Progressive Age (P. A.), New York Semi-Monthly, |3 

Water and Gas Review (W. & G. R.), New York Monthly, |i 

Journal of Gas Lighting, etc. (J. G. L ), London, Eng ..Weekly, 25s. 

Gas World (G. W.), London, Eng W^eekly, 15s, 

Gas Engineers* Magazine (G. E. M.), London, Eng. .Monthly, 6s.6d. 

Cassier's Magazine (C. M.), New York Monthly, I3 

Engineering Magazine (E. M.), New York, 

Monthly (includes Technical Index), I3 " 
Engineering, London, (Eng. L.); Mechanical World, London, (M. W. L.) 
Scientific American Supplement, (S. A. S.) 

Carpenter and Builder, London, (C. & B.) 
Domestic Engineering, Chicago, (D. E.) 

Electrical Engineer, London, (E. E. L.) 
Iron and Coal Trades, London, (I. C. T.) 

Electric Review, London, (E. R. L.) 
Industry and Iron, London, (1. & I.) • 

Engineering and Mining Journal, New York, (E. M.J.) 
Power, New York, (P.); Western Electrician, Chicago, (W. E.) 
Engineer, London, (E. L.) ; Journal fUr Gasbeleuchtung, Germany, (J. f. G.) 
Journal des U sines k Gaz, Paris, (J. U. G.) 

ORGANIZATION 

OF Gas Undertakings, including their Relations to Municipalities 
AND THE Public as a Community. 

Brilliant as the Sun. Five Ireland's Great New IJght Visible a Hundred 

Miles Away, Water and Gas Review, W. & G. R., V-1-21. 

Modem Light House Service, Edward P. Adams, C. M., 6-34-297. 

The Minneapolis, Minn., Arbitration, American Gas Light Journal, 

A. G. L. J., LXI-7-217 ; P. A., XII-16-350. 
The Question of Low Priced Gas, Allen R. Foote, L. H. & P., XVII- i-i. 
Some Reasons Why Philadelphia Should Retain and Not Sell Its Gas Works, 

W. W. Goodwin, L. H. & P., XVII-i-io. 
The Municipal Ownership of Works, Arthur Kitson, L.H.& P., XVII-1-31. 
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The Arbitrator's Reports in the Minneapolis Gas Rate Case, 

A. G, L. J., LXI-8-264. 
Chicago Organization, Progressive Age ^ P. A., XII-i 7-367. 

Municipal Works, Bradford, Pa., Progressive Age ^ P. A., XII-i 7-367. 
Injunction in Favor of the Montreal Gas Co. , Lights Heat and Power, 

L. H. &P., XVII-2-165. 
Right of a Borough to Control Its Streets, Light, Heat and Power, 

L. H. & P., XVII-2-168. 
Claims of Chicago Gas Companies Against the City, Light, Heat and Power , 

L. H. & P., XVII-2-169. 
Veto of the Universal Gas Company Ordinance, Chicago, Mayor Hopkins, 

L. H. &P., XVII-2-178. 
The Notice of Accidents Act, Jourttal of Gas Lighting, 

J. G. L..LXIV-1633-415. 
Something About the Recent Proposed Opposition for St, Palil, Minn., 

C. A. W., A. G. L. J., LXI-13-442. 
Purchase of Gas Works by the Town Council of St. Ives, Cornwall, 

Gas Engineer's Magazine, G. E. M., XI-220-3. 
The Regulations for the Supply of Electricity, Compared with those for the 

Supply of Gas, Norton H. Humphreys, J. G. L., LXIV-1636-557. 

FINANCE, 

Including matters of Capital, Purchase, Sales, Collections, etc. 

Discussion on George Anderson's Paper on " Differential Charges for Gas," 

Incorporated Gas Institute, J. G. L. LXIV-1625-11. 

A Plea tor Differential Charges for Gas, George Anderson, 

P. A., XII-14-308. 
European Gas Company, Directors' Report, G. W., XXI-522-83. 

Analysis of the Nottingham Corporation Gas Accounts, Gas World, 

G, W,, XXI-522-82. 
Manchester Corporation Gas Works, Abstract of the Annual Accounts, 

Journal 0/ Gas Lighting, J. G. L., LXIV-1627-153. 
The Demand for an Inquiry into the Gas Supply of London, 

Journal of Gas Lighting, J. G. L., LXIV^i628-i77. 
The Gas Light and Coke Company's Accounts, Directors' Report, 

G. W,, XXI-523-94, 97; J. G. L., 1629-242 ; G. E. M., X-219-324. 
A Profit-Sharing Bonus Festival, Gas World, G. W., XXI-524-129. 

Analysis of the South Metropolitan Gas Company's Accounts, 

Gas World, G. W., XXI- 525-157. 

Brentford Gas Company — Half Yearly Report and Accounts, 

Directors' Report, J. G. L., LXIV-i 629-242. 
Bonus Day at the South Metropolitan Gas Works, Journal of Gas Lighting, 

J. G. L., LXIV-1629-244. 
Stoke Corporation Gas Supply, Annual Accounts, Journal of Gas Lighting, 

J. G. L., LXIV-1629-246. 
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Meeting of the Gas Light and Coke Company, Journal of Gas Lighting^ 

J. G. L., LXIV-1630-285. 
South Metropolitan Gas Company — Half Yearly Report and Accounts, 

Directors' Report, J. G. L., LXIV-1630-289, 291 ; G. E. M., X-219-322. 
Profit-Sharing, George Livesey (abstract) G. E. M., X-219-315. 

Sheffield United Gas Company, Gas World, Q. W., XXI-527-233. 

Anal3^is of the Crystal Palace District Gas Company's Accounts, 

Directors' Report, G. W.. XXI-527-234, 237. 
Analysis of the Tottenham and Edmonton Gas Light and Coke Co's. 

Accounts, Directors' Report, G. W., XXI-528-268. 

Annual Meeting of last above, Gas World, G. W., XXI-528-269. 

Decision in favor of the Cincinnati Gas Light and Coke Company, 

Light, Heat and Power, L. H. & P., XVI I -2-166. 
Water Gas and the Price of Oil in Belfast, Journal of Gas Lighting, 

J. G. L., LXIV-1634-461. 
Analysis of the Manchester Corporation Gas Accounts, Gas World, 

G. W., XXI-529-294. 
Analysis of the Salford Corporation Gas Accounts, Gas Worlds 

G. W., XXI-529-295. 
Bradford Corporation Gas and Electricity Accounts, Journal of 

Gas Lighting, J. G. L., LXIV-1636-567. 

Including matters of Location, Design, Construction 
AND Repairs. 

Construction and Working of Regenerator Settings of Retorts, 

W. R. Chester, J. G. L., LXIV-T625-27 : G. W., XXI-523-106. 
An Improved Tar Extractor, F. D. Marshall, J. G. L., LXIV-1625-34. 
Gas Works Extensions in Stockport, S. Meunier, G. E. M., X-2 18-299. 
Glasgow Corporation Gasworks, Gas World, G. W., XXI-522-65. 

Walker's Gas Retort Lid, Patent Specifications, A. G. L. J., LXI-5-153. 
Mechanical Appliances at the Manchester Corporation Gas Works, 

I. & I., June 15, 1894. 
Portland Cement, Ameriean Gns Light Journal, A. G. L. J., LXI-6-183. 
The Manchester (England) Corporation Gas Works, Engineering, 

A. G. L. J., LXI-7-226. 
Discussion on Mr. Chester's Paper on *' Construction and Working of 
Regenerator Settings of Retorts " Incorporated Gas Institute. 

G. W.. XXI-523-112. 
Coal Transport Arrangements at the New Charlottetiburg (ias Works, 

near Berlin, G. Sdrimming, J. F. G., XXXVII, No. 12. 
The institution of Mechanical Engineers' Annual Meeting, 

Gas World, G. W., XXI-524-129. 
The Production of Gas from Crude Tar, Patent Specifications, 

G. W., XXI-524-142. 
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Guldlin's Steam Supply and Circulating System for Water GaS Apparatus, 

Patent Specifications, A. G, L. J., LXI-8-262. 

On the Advantages of Fire Clay Gas Retorts and the Advantages 

of Having Standard Sizes. P. Hurll, J. G. L., LX I V-i 633-426; 

G.W., XXI-526-199; A. G. L. J., LXI-io-326. 
Proposed Extension of Water Gas Plant at Belfast, 

Gas Committee's Report, G. W., XXI-527-250. 
A Type of Soft Coal Gas Generators, James L. Hastings, 

L. H. &P., XVII-2-111. 
• The Huddersfield Gas Works, W. R. Herring. J. G. L., LXIV-1633^419. 
Retort House Construction, W. D. Child, 

G. W., XXl-529-296; J. G. L., LXIV-1635-518. 
Discussion on Mr, Child's Paper next above, Eastern Counties 

Gas Managers Association, G. W., XXI-529-299. 
Further Development of the Peebles Process, 

W. Young (Peebles), G. E. M., XI-220-16. 

MATERIAL, 

Including Production, Comparison, Handling, Storage, etc. 
Coal versus Petroleum, American Gas Light Journal^ A. G.L.J. , LXI-3-85. 

MANUFACTURE, 

Covering all Operations of Works, from starting Plant to sending 
OF Commercial Gas to Storage-holders. 

Notes on Gas Manufacture at Wallasey, with Special Reference to Enrich- 
ment by Cannel. H. Ashton Hill, 
Discussion on Mr Hill's Paper last above, Incorporated Gas Institute, 

J. G. L., LXIV-I626-73. 
J. G. L., LXIV-1625-22 ; G. W., XXI-521-39. 
Gaseous Fuel in the Retort House, T. S. Cleminshaw, 

G. W., XXI-520-10 ; J. G. L., LXIV-I626-79 ; A. G. L. J., LXI'5-148. 
Discussion on Mr. Dexter's Paper on "Steam Applied as an Aid to the 
Revivification of Oxide of Iron in situ.'' Incorporated Gas 
Institute. G. W\, XXI-520-23 ; J. G. L., LXIV-1628-184. 

The Introduction, Development and Practical Working of the Oxy-Oil 
Gas Process at the Huddersfield Gas Works, W. R. Herring, . 

G. E. M., X-218-293 ; A. G. L. J., LXI-2-41. 
Discussion on Mr. Stelfox's Paper on "A First Season's Experience of 
Carbureted Water Gas." Incorporated Gas Institute, 
J. G. L , LXIV-1626-70. Paper and Discussion, G. W., XXI-522-66. 
Enrichment of Coal Gas, J. Ferguson Bell. P. A., XII-14-305. 

Relation of Carbureted Water Gas to the European Gas Industry in 1894, 

A. M. Paddon, G. E. M., X-218-297. 
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Enrichment of Coal Gas, A. C. Humphreys, P. A., XII-i 5-321. 

Artificial Fuel Gas, Henry Wurtz, S. A. S. , June 16, 1894. 

Mr. Chester and others upon Gaseous Firing, Journal of Gas Lightings 

J. G. L., LXIV-I627-I25. 
Discussion on the Papers by Messrs. Chester, Travers and Cleminshaw, 
on "Regenerative Retort Settings and Gaseous Fuel." Incorporated 
Gas Institute, J. G. L., LXIV-1627-128. 

Mr. Stelfox on Carbureted Water Gas, James Stelfox, 

J. G. L., LXIV-1627-144. 
Steam Applied as an Aid to the Revivification of Oxide of Iron, in situ, 

Frederick G. Dexter, J. G. L., LXIV-i628-i8i. A. G. L.J.. LXI-S- 259. 
Young's Improvements in the Production of Illuminating Gas, 

Journal of Gas Lighting, J. G. L., LXIV^i628-l88. 

Discussion on Mr. Chester's Paper on " Regenerator Firing." G. E. Stevenson, 

J. G. L., LXIV-1628-194. John West, J. G. L., LXIV-1630-283. 
Regenerator Furnaces. Charles Hunt, J, G. L. LXIV-1628-194. 

Further Developments of the Peebles Process, Wm. Young, 

G. W. XXI-523-101, J. G. L., LXIV-1629-236. 
The Practical Results of Enriching Gas by the Peebles Process at the 
Alloa Gas Works, A. Yuille, 

G. W. XXI-524-I32. J. G. L., LXIV-1629-234. 
Edinburgh and Leith Gas Commissioners' Report, The Peebles Process, 

G. W.. XXI-524-143. 
Discussion on Mr. Young's Paper on "Further Development of the Peebles 
Process," North British Association of Gas Managers, 

G. W., XXI-525-172; J. G. L., LXIV-1631-326. 
Discussion on Mr. Yuille's Paper on " Enriching Coal Gas by the Peebles Process 
at the Alloa Gas Works," North British Association of Gas Managers, 

J. G. L., LXIV-1630-278. 
Objections to the Arrangement of Apparatus for Working in Parallel in Gas 
Works, Journal of Gas Lighting, J. G. L., LXIV-1630-281. 
Coal Gas Enrichment, Gas Engineers' Magazine, G. E. M., X-2 19-323. 

Experiences in Purification, Discussion, North of Ireland Association of Gas 
Managers, J. G. L., LXIV-1634-467 ; G. W., XXI-526-205. 
The Peebles Process, Norton H. Humphreys, A. G. L. J.,LXI-9-298. 

Gaseous Fuel, T. Travers, 

G. W., XXI-520-20 ; J. G. L., LXIV-1626-77 ; A. G. L. J., LXI-5-146. 
Cleaning the McDonald Purifiers, D. McDonald, L. H. & P., XVII-2-ii6. 
The Removal of Carbon from Retorts, Journal of Gas Lighting, 

J. G. L., LXIV-I633-4I7. 
The Projected Extension of the Water Gas Plant at the Belfast Gas Works, 

J. Stelfox, J. G. L., LXIV-1634-479. 

Water Gas in America, (Abstract), F. Bredel, J. G. L., LXIV-1635-521. 

Gas from Sawdust, Manchester Coi respondent, G. W., XXI- 530-320. 
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STORAOE, 

Including Matters Pertaining to Gas-Holders, 

My Experience with some Lealky Gas Holder Tanks, J. Chadwick, 

G. W.. XXI-521-48 ; J. G. L„ LXIV-1627-136 ; A. G. L. J., LXI-12-399. 
Discussion on Mr. Chad wick's Paper next above, Incorporated. Gas Institute, 

J. G. JL., LXIV-i628-i$o. 
The Relief Holder System in Water Gas Manufacture, Fred H. Shelton, 

L. H. & P.. XVII-i-25. 
A 50 feet Diameter Gas Holder, W. B, Featherstone, 

P. A., XII-18-373 ; G. W., XXI-526-202. 
Estimating for a Gas Holder, W. B. Featherstone, 

J. G. L., LXIV-1633-424; G. W., XXI-527-226. 

DISTRlBimaN, 

Including everything Pertaining to the Handling of the Gas from 
THE Holder to the Consumer's Outlet. 

Destructive Effect of Electrical Currents on Subterranean Metal Pipes, 
Discussion in New York and Chicago. Institute of Electrical 
Engineers, P. A., XII-13-289, 14-310, 15-324. i6-357. 17-359- 

Distribution of Gas, J. P. Gill, A. G. L. J., LXI-2-38, 3-75. 

The Motion of Gas in Pipes, Journal of Gas Lightings 

J. G. L., LXIV-X626-88. 
Gas Explosion near Electric Conduit, Gaston Gautier, J. U. G., 1 8-12-189. 
Famham on Electrolytic Effects, American Institute of Elec. Eng'rs, 

W. G. R. (continued from IV-12), V-x-19, 2-22. 
The Effect of Elevation on Pressure, Fred. N. Morton, 

A. G. L. J., LXI-7-218. 
The Guarantee for Prepayment Meters, Gas World, G. W., XXI-524-128. 
Pressure of Gas at Different Elevations, J. P. Gill, 

A. G. L. J., LXI-8-254, 9-290. 
Corrosion of Iron Pipes by Electric Railway Return Currents, 

Engineering News, A. G. L. J., LXI~8-263. 
The Corrosion of Iron Pipes by the Action of Electric Railway Currents, 

D. C. Jackson, W, G. R., V-2-18. 
New Inventions, Apparatus, etc.. Gas Engineer* s Magazine, 

G. E M., X-219-327. 
Gas Piping, C. J. R. Humphreys, A. G. L. J., LXI-9-^99. 

Gas Flow Computer, Walton Clark, P. A., XII-17-356. 

Brownhill's Automatic Gas Meter, Journal of Gas Lighting, 

A. G. L. J., LXI-io-328, 
The Prepayment Meter System Growing in Popularity, Journal of 

Gas Lighting, J, G. L., LXIV-X632-369. 
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The Protection of Cast and Wrought Iron Pipes, Journal of 

Gas Lightings J. G. L., LXIV-'i632-370. 
Guarantees of Prepayment Meters, 

Discussion North of Ireland Association of Gas Managers, 

J. G. L., LXIV-1632-371. 
Discussion Southwest of England Association of Gas Managers, 

G. W., XXI-530-324. 
Experience with the Prepayment Meter System, Mr. Wimhurst, 

G. W.. XXI-529-300; J. G. L., LXIV-I635-5I8. 
Discussion on Mr. Wimhurst's Paper, next above, Eastern Counties* 

Gas Managers' Association, ' G. W., XXI-529-301. 

The Prevention of Electrolysis, American Gas Light Journal^ 

A. G. L. J., LXI-12-404. 
The Guarantee of Meters, Journal of Gas Lighting, 

J. G. L., LXIV-1635-508. 
Electrolysis versus Water Works System, C. Monjeau, W. & G. R., V-3-21. 
The Question of Prepayment Meters, Journal of Gas Lighting, 

J. G. L., LXIV-1636-549 
The Guarantee of Prepayment Meters, " Meter-maker," 

J. G. L., LXIV-I636-564. 

LIGHTING. 

Consumption of Gas and Appliances therefor. 

Street Lighting with Incandescent Gas Burners, Gas World, 

A. G. L. J., LXI-i-io. 
The Use of Coal Gas for Domestic Purposes other than Lighting, 

Hygiene, P. A., XII-l 3-2^5. 
Discussion on Dr. Voisey's Paper on "An Improvement in the Con- 
struction of Atmospheric Burners." Incorporated Gas Institute. 

J. G. L.; LXIV-1625-21. 
Recent Improvements in the Utilization of (ias, Soci^t^ Technique 

du Gaz, G. W., XXI-520-9, 521-35. 
An Improvement in the Construction of Atmospheric Burners, 

C. B. Voisey, G. W., XXI-520-17 ; A. G. L. J., LXI-4-iio. 
The Lighting of the Tower Bridge, Gas World, G. W., XXI-52I-37. 

The "Golden Light" (Incande^ent), Journal des U sines a Gaz 

J. U. G., i8-i2-i85_ 
Public Lighting by Incandescent Gas Burners, Journal filr Gas- 

beleuchtung, J. U. G., 18-12-187. 
Incandescent Gas Burners, French Gas Society, J. U. G., 18-13-211. 

A Fault in Gas Stoves, Leicester Allen, D. E., May, 1894. 

Coal Gas and Its Consumption, Eng. L., May 25, 1894. 

The Incandescent Gas Light Co. Directors' Report, G. E. M., X-2 18-302. 

Incandescent Gas Lighting, as popularly described in Vanity Fai r, 

G. E. M., X-218-3D3. 
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Gas versus Electricity for Public Lighting, William Sugg, G. W., XXI-522-64. 
Welsbach Incandescent Burners, E. G. Love, 

P. A. XII-15-373; J. G. L., LXIV-1632-376. 
The History of Incandescent Gas Lighting, W. Gentsch, (abstract), 

G. W., XXI-523-98; P. A , XII-17-258. 
Incandescent Gas Lighting, R. S. Galloway, 

A. G. L. J., LXI-ii-369;G. W., XXI-524-138; J. G. L., LXIV-1629-238. 
Discussion on Mr. Galloway's Paper next above, North British Asso. of 

Gas Managers, J. G. L., LXIV-163 1-329. 

Incandescent Electric Lights for Street Illumination, 

Water and Gas Review, W. & G. R., V-2-17. 

Park Illumination by Welsbachs, Progressive Age^ P. A., XII-17-355. 

The Combustion Products from Argand and Auer Lamps, N. N. Grehaut, 

P. A., XII^-i 7-358 ; G. W., XXI-527-230. 
Welsbach Light, Philadelphia Record, P. A., XII-i 7-366. 

Incandescent Burners, Gas World, G. W. , XXI-527-222. 

Lighthouse Illuminants, James Keilward, 

G. W. XXI-527-230 ; A. G. L. J., LXI-ii-370. 
The Welsbach as a Park Light, L. H. & P.. XVII-2-160. 

The Lighting of Paris ; Review of Henri Marechal's Book, 

J . G. L., LXIV-1633-416 ; G. W., XXI-530-319. 
The Unreliability of the Electric Arc as a Standard of Light, 

Journal of Gas Lighting, J. G. L., LXIV-i633-4id. 
Gas Lights in Bedrooms, Thomas Fletcher, J. G. L., LXIV-1633--430. 

Petroleum or Gas or the People ? Journal of Gas Lighting, 

J. G, L., LXIV-1634-459. 
Lights and Lighting, Jovrnal of Gas Lighting, 

J. G. L., LXIV-i634-46i. 
Illuminating Power and Illuminating Effect, Thos. Newbigging, 

J. G. L , LXIV-1634-477. 
Is Electric Illumination at a Standstill? Progressive Age, P. A., XII-18-372. 
Work of the French Gas Association, Progressive Age, P. A., XII-18-376. 

HEATING, 

Consumption of Gas and Appliances therefor. 

Gas for Fuel, Editorial on Donald McDonald's Paper, W. & G. R., V-1-17. 
The Vulcan Hot Air and Hot Water Furnances, American Gas Light 

Journal, A. G. L. J., LXI-5-154. 
A Model Gas Furnace for Dwellings, Progressive Age, P. A., XII-i 5-325. 
Cooking by Electricity, E. R. L., June 22, 1894. 

Some Special Applications of Gas, Norton H. Humphreys, 

J. G L., LXIV-1628-185 ; G. W., XXI-520-12. 
Cooking by Gas, Discussion on Mr. Ballantyne's Paper read last year, 
North British Association of Gas Managers, 

J. G. L., LXIV-1630-277; G. W., XXI-524-140. 
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The "Main" Non-Firing Back Burners, Gas IVorid^ 

G. W., XXI-525-151, 527-222; P. A., XII-T7-360. 
House Heating, C. J. R, Humphreys, A. G. L. J., LXI-9-300. 

Gas Heaters, Progressive Age, * P. A , XII-17-361. 

A Gas Furnace for Dwellings, Progressive Age^ P. A., XII-i 7-364. 

A Natural Gas Forge, C. & B., July 27, 1894. 

Some Points on Ventilation, Journal of Gas Lighting, 

J. G.L., LXIV-1635-510. 

POWER, 

Consumption of Gas and Appliances therefor. 

The Ideal Gas Engine, Gas Engineers Magazine, G. E. M., X-2 18-306. 
Street Car Driven by a Gas Engine, Water and Gas Review, 

W. &G. R., V-1-13. 
The Economy of Gas Engines, Editorial on Bryan Donkins' Paper^ 

W. & G. R., V-t-i6. 
Report on Trials of a Crossley Gas Engine at Messrs. Wallaert Fr^res' Mill, 

Lille, Aime Witz, E. L., June 8, 1894. 

Some Electrical Plants in Chicago Driven by Gas Engines, 

W. E^ June 30, 1894. 
Gas Engine Power for Private and Public Electric Supply, Ed. C. de 

Segundo, E. R. L., June 22, 1894. 

The Andrew Gas Engine, Translated by Herman Poole, 

A. G. L. J., LXI-7-221. 
Gas Engines, David Solamons, P. A., Xn~i6-335, 17-363, 18-377. 

Gas and Gasoline Engines, The New Era T3rpe, Progressive Age, 

P. A., XII-16-345. 
Gas Engines in Germany, Journal filr Gasbeleuchtung, W. & G. R., V-2-22, 
Oil and Gas Motors, Gas Engineer s Magazine, G. E. M., X-219-327. 
Some Remarks on Power Distribution by Electricity. Water and Gas, 

Ed. C. de Segundo, G. E. M., X-219-330, XI-220-12. 

Progress in Gas Motors for Street Railways, Frank H. Mason, 

A. G. L. J., LXI-ii-373 ; L. H. & P., XVII-2-120. 
Gas Engines and Electric Transmission from the Coal Mines, 

J. C. Henderson, E. E. L., July 25, 1894. 
A Three Hundred Horse Power Gas Engine Plant, P., Aug., 1894. 

The Gas Engine (Serial in 10 parts), begun in M. W. L., June 2, 1893. 

New Gas Motor Car, Water and Gas Review, W. & G. R., V-3-22. 

RESIDUALS, 

Including matters Relating to all Products of a Gas Undertakings 
Other than Gas. 

The Application of Coal Tar for Gas-Making, C. Stafford Ellery, 

J. G. L., LXIV-1625-25 ; G. W., XXI-521-45; A. G. L. J., LXI-4-114. 
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Discussion on Mr. Ellery's Paper, on "The Application of Coal Tar 

for Gas-Making," Incorporated Gas Institute, J G. L., LXIV-*! 626-75. 
A New Centrifugal Tar Separator for Gas Works, Water and Gas Review^ 

W. &. G. R., V-1-5. 
The Percentage of Moisture in Coke, Norton H. Humphreys, 

J. G. L., LXIV-1628-194. 
A Gas Company's Method of Working Tar, Irvin Butterworth, 

L. H. & P., XVII-i-23. 
The Inspection of Gas Liquor and other Works under the Alkali Act, 

The Sub-Inspector's Report, J. G. L., LXIV-i632-389. 
Recovery of By-Products in Coke Manufacture, Iron Age, 

A. G L. J., LXI-12-405. 

CHEMICAL, PHYSICAL, 

And General Technical Matters relating to Laboratory Practice 
AND Research bearing upon the Gas Industry. 

The Pneumatic Pyrometer, E. A. Uehling, A. G. L. J., LXI-i-6, 

Power Distribution by Electricity, Water and Gas, E. C. de Segundo, 

(Abstract), A. G. L. J., LXI-i-8, 
Illuminating Power and Illuminating Effect, Thomas Newbigging, 

A. G. L. J., LXI-3-77 
Comments on Mr. Newbigging's Paper next above, J. P. Gill, 

A. G. L. L, LXI-7-218 
Discussion on Mr. Newbigging's Paper on * 'Illuminating Power and 
Illuminating Effect." Incorporated Gas Institute. 

J. G. L., LXIV-1625-14 ; G. E. M., X-218-289 
The Color of the Electric Arc Light, Journal of Gas Lightings 

J. G. L., LXIV-1625-33 
An Improved Mercury Thermometer for High Temperatures, 

W. Niehls, A. G. L. J., LXI-2-47 
Metropolis Gas Supply : The London County Council and the Price 

and Quality of Gas, W. J. Dibdin, J. G. L., LXIV-1626-95 

Combined Plant for Gas and By-Products, Alfred Colson, J. U. G., i8-i2-i86. 
Gaseous Fuel with Special Reference to the Theory of Its Production, 

A. Humboldt Sexton, I. C. T., May 18, 1894 

Apparatus for Analysing Gases, Patent of E. A. Uehling, 

• E. M. J., June 30, 1894. 
Mr. Newbigging's Gas Institute Paper : 

Charles Hunt, 

Thomas Newbigging, 
Mr. Dibdin and Enrichment, Thomas Newbigging, 
The Price, Enrichment and Testing of London Gas 

politan Company's Reply to Mr. Dibdin 's Strictures, 

Frank Bush, Sec'y. J. G. L., LXIV-1627-152. 



J. G. L , LXIV-1627-144. 
J. G. L., LXIV-1628-194. 
J. G. L., LXIV-1627-144. 
The South Metro- 
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The Secondary Products of Combustion, J. G. L., I.XIV-163 1-324. 

Photometry, W. de W. Abney, A G. L. J., LXI-9-296, 10-331, 11-363- 

The Combustion Products from Argand and Auer Lamps, N. N. Grehaut, 

J. G. L., LXIV-1634.472 ; P. A., XII-17-358, 18-380 : G. W., XXI.527.230. 
. The Heating Power of Smoke. R. R. Tatlock, A. G. L. J., LXI-io-327. 

A New Recording Thermometer for Closed Spaces, 

American Gas Light Journal ^ A. G. L. J., XLI-io-330. 
An Oxford School of Chemists, H. B. Dixon, G. W., XXI-527-226. 

New Evidence as to the Atomic Weight of Carbon, J. A. Wanklyn, 

G. W., XXI-527-232 ; J. G. L., LXIV-1634-472. 
The Liquefaction and Solidification of Air and Gases, Henry Wurtz, 

S. A. S., July 14, 1894. 
The Behavior of Flames in Foul Air, Journal of Gas Lightings 

J. G. L., LXIV-1632-371. 
A Ten Candle Lamp for Use in Photometry, A. Vernon Harcourt, 

A. G. L. J., LXI-12-404 ; J. G. L.. LXIV-1633-419. 
Pupilometry and Photometry, Journal of Gas Lighting 

J. G. L., LXIV-1634-465. 
The Influence of One Substance on the Spectum of Another, 

Journal of Gas Lightings J. G. L., LXIV-1634-466. 

The Dutch Gas Associations, Photometry Report, G. W., XXI-529-287. 

Photometry, Progressive Age ^ P. A., XII-18-371. 

Phosphoresence, (Abstract), Prof. Dewar, A. G. L. J., LXI-12-410. 

P'urnace Gas Testxng, Journal of Gas Lightings J. G. L., LXIV-1635-512. 
Experiments with Carbonic Acid Gas, Journal of Gas Lighting, 

- J. G. L., LXIV-1635-512. 
Illuminating Power and Illuminating Effect, J. T. Sheard, 

J. G. L., LXIV-1635-513, 1636-556. 
Popular Carbonic Acid Determination, Journal of Gas IJghting^ 

J. G. L., LXIV-1636-556. 
The Treatment of " Gassed " Patients by Oxygen, Journal of Gas Lighting, 

J. G. L.. LXIV-1636-555. 
A Pneumatic Pyrometer, Journal of Gas Lighting, 

J. G. L., LXIV-1636-555. 

MISCELLANEOUS. 

Address before the Association of French Gas Engineers, A. Crova, 

A. G. L. J., LXI-i-2. 
Fiber Tubes, American Gas Light Journal, A. G. L. J., LXI-1-13. 

The Case of Low Grade Gas Restated, Journal of Gas Lighting, 

J. G. L., LXIV-1625-11. 
Prof. Lewes on Low Grade Gas, J. G. L., LXIV-1625-13. 

The Final Report of the Labor Commission, J. G. L., LXIV-1625-32. 

The Report of the Labor Commission, Journal of Gas Lighting, 

J. G. L , LXIV-1626-87. 
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The Relations Between Gas Companies and Gas Consumers, 

W. P. Gerhard, A. G. L. J., LXI-3-79. 

The Practical Prevention of Smoke in Boiler Firing by the Use of Producer 

Gas, W. H. Blauvelt, . A. G. L. J., LXI-4-112. 

Coke Ovens in the United States, Joseph D. Weeks, A. G. L. J., LXI-4-117. 
Resuscitating After Electric Shocks, Mr. D'Arsonval, A. G. L. J., LXI-4-121. 
Gas and Electric Light, Engineer, London, E. L., May 4, 1894. 

The Gas and Electricity Supply of Blackpool, William Chew, 

G. W., XXI-522-76 ; A. G. L. J., LXI-6-184 ; J. G. L., LXIV-ie27-i34. 
London Discusses High and Low Candle Power Gas, American Gas 

Light Journal, A. G. L. J., LXI-5-145. 

Drawing Office Methods, S. E. McNair, A. G. L. J., LXI-5-152. 

Biography of Dr. Henry Morton, Coleman Sellers, C. M., 6-34-337. 

Natural Gas for Ice Making, Cassier's Magazine, CM, 6-34-352. 

The Crisis in the Gas Supply, Editorial, E. L., June 15, 1894. 

Electric Light vs. Gas, E. M. Harris, A. G. L. J., LXI-6-182. 

Smoke Preventing Appliances, W^. P. Sicard, A. G. L. J., LXI-6-189. 

The Achievements and Aims of Physical Chemistry, J. E. Trevor, 

A. G. L. J., LXI-7-224. 
Meeting of the European Gas Company, Limited, Journal of Gas 

Lighting, J G. L., LXIV-1628-196. 

Inaugural Address, North British Association of Gas Managers, 

James M'Gilchrist, J. G. L., LXIV-1629-231; 

G. W. XXI-523-98; G. E. M., X-219-317. 
Which — High Candle Power or Low ? Lights Heat and Power, 

L. H. & P., XVII-i-52. 

The Industry of Gas in the United States of North America, V. Oschelhaeuser, 

J. G. L., LXIV-1630-274, 1631-324, 1632-377, 1633-428, 1634-469. 

A. G. L. J., LXI-8-255, 9-291 ; P. A., XII-16-337. 

L. H. & P., XVII-2-130. 

Mid-Summer Talk on a Worn Subject, By an "Old Contributor," 

A. G. L. J., LXI-8-254. 
Discussion on Mr. Chew's Paper on "The Gas and Electricity Supply 

of Blackpool," Gas Institute, G. W , XXI-525-169 

Fifty Years of Gas Manufacture, Journal of Gas Lighting, 

J. G. L., LXIV-1629-228, 1630-274. 
North British Association of Gas Managers, Review of Proceedings, 

Journal of Gas Lighting, J. G. L., LXIV-1629-229. 
Edinburgh and Leith Gas Commission, Adoption of the Peebles Process, 

J. G. L., LXIV-1630-292. 
The Problem of Casual Labor, Journal of Gas Lighting, 

J. G. L., LXIV-1631-322. 
Metropolis Gas Supply — Deputation to the Board of Trade on the 

Price of Gas, Journal of Gas Lighting, J. G. L., LX IV- 1 63 1-336. 
Inaugural Address, North of Ireland Association of Gas Managers, 

C. B. Outon, G. W., XXI-526-192; J. G. L., LXIV-i632-i72. 
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South Metropolitan Meeting, J. G. L., I.XIV-1632'383. 

G. W., XXI-526- 190; G. E. M., XI-220-20. 
Electric Lighting vs Gas, E. M. Harris, (two articles), 

A. G. L. J., LXI-3-74, 9-290. 
Modern Light House Service, Edward P. Adams, C. M., VI-35-355. 

Liverpool United Gas Light Co., Gas World. G. W., XXI~527-236. 

Cork Gas Consumers' Co., Gas World, G. W., XXI-527-237. 

Huddersfield Corporation Gas Works, Walter Ralph Herring, 

G. W., XXI-528-257.- 
Wasted Fuel in Coke Manufacture. R. de Soldenhoff, (abstract), 

G. W., XXI-528-264. 
Crystal Palace District Gas Company, G, W., XXI-528-265. 

J. G. L., LXIV-1632-385, 1633-431. 
Some Experiences with a Gas Works in a Cold Climate, J. P. Gill, 

A. G. L. J., LXI-i 1-362. 
Natural Gas in Indiana during 1893, E. T. J. Jordon, 

A. G. L. J.. LXI-ii-365 ; L. H. & P., XVn-2-97. 
Natural Gas in Indiana, Henry Stacey, I^. H. & P., XVII-2-109. 

The Philadelphia Gas Works, Geo. W. Graefif, Jr., L. H. & P., XVII-2-124. 
Review of the Papers Presented at the Societe Technique du Gaz en 

France, Journal of Gas Lighting, J. G. L., LXIV-1632-374. 

Sheffield United Gas Company, Directors* Report, J. G. L., LXIV-1632-385. 
The Bradford Corporation and the Rival Oil Gas Processes, 

Journal of Gas Lighting, J. G. L., LXIV-1632-387. 
The Critical Side of Engineering, Journal of Gas Lighting, 

J. G. L., LXIV-1634-464. 
Stokers and Pokers, Thomas Newbigging, J. G. L., LXIV-1634-466. 

Belfast Corporation Gas Undertaking, Gas World, G. W., XXI-529-290. 
Glasgow Corporation Gas Accounts, Gas World, G. W., XXI-529-2g3 

Remarks on the Gas Industry in America, H. Bunte, P. A., XII-18-379. 

Light from America on Low Grade Gas, Journal of Gas Lighting, 

J. G. L., LXIV-1635-507. 
Fair Play for Gas after it Leaves the Consumer's Meter, F. S. Cripps, 

J. G. L., LXIV-1635-521. 
The Gas Manager- Abroad, Wm. Newbigging, G. W. , XXI-530-317. 

The Heating Power of Smoke, R. R. Tatlock, G. W., XXI-530-328. 

Questions for Students* Gas Examination, City and Guilds of 

London Institute, G. E. M., XI-220-3. 

About Water Gas, ' Edwin A. Down, G. E. M., XI-220-23. 

Smoke Absorption, Gas Engineer's Magazine, G. E. M.. XI-220-14. 

How Did the Technical Term '*Breeze" Originate? 

Journal of Gas Lighting, J. G. L., LXIV-1636-550. 
Meeting of the Sheffield United Gas Company, 

Journal of Gas Lighting, J. G. L , LIXV-1636-565. 
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NEW BOOKS — JULY, 1894. 



The Gas and Water Companies' Directory, Gasworks Statistics and Waterworks 
Statistics, 1894. (London : Hazell, Watson & Viney, Limited, i Creed 
Lane, E. C.) In i vol. los. 

L'eclairage k Paris. By Henry Marechal. (Paris, 1894, Baudry & Co., 15 Rue 
des Saints- P^res). 496 pp. 211 Illustrations. 20 francs. $4.00. 

Catalogue of Books on Gas and Kindred Subjects. Progressive Age, N. Y. 
Free to subscribers. 

Construction of Gas Works. Charles Hunt, Pamphlet, 1894, London. 

Dutch Photometric Committees* Report. 157 pp. text, 46 full page and folding 
plates. Published by P. W. M. Trap, Leyden. 

Transactions of the Society of Engineers for 1893, Edited by G. A. Pryce Cux- 
son, Secretary. London : E and F. N. Spon. 

The Relations between Gas Companies and Gas Consumers, (pamphlet), by W. 
Paul Gerhard, New York. Reprint from Cassier's Magazine. 

Gas Burners, Pressure Regulators, Governor Burners, etc., (pamphlet), by W. 
Paul Gerhard, New York. Reprint from Journal of the Franklin Institute. 

Die Kraftversorgung der Deutschen Stadte durch Leuchtgas, by Franz Schafer, 
Dessau. Munich and Leipzig, R. Oldenbourg. 

The Theory of Heat. T. Preston, New York : MacMillan. Cloth, 8vo. 719 pp. 
$5 50 net. 

The Relation of Carbureted Water Gas to the European Gas Industry in 1894, 
A. M. Paddon, (pamphlet). Reprint, (London). 

Carbureted Water Gas, Humphreys & Glasgow, (London), 9 Victoria street, 
(pamphlet). Illustrated, 1894. 

Construction of Gas Works, by W. Ralph Herring, Illustrated. Crown., 8vo. 
Cloth. Price 5s : London, Hazel, Watson & Viney, (Ld.) i Creed Lane, E. C. 

Report to the Governors, City and Guilds of London Institute, 1894. London 
Gresham College, Basinghall street, E. C. Also, Programme for Next 
Year's Examination in Gas Manufacture. Whittaker & Co , Paternoster 
Square, London, E. C. Paper covers. 300 pp. Price lod. 
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The United Gas 



Improvement Co. 



Drexel Building, Philadelphia, Pa, 



Inquiries from any part of the United States should be addressed to the Philadelphia Office. 



BUILDERS OF THE ... 



standard Lowe Water Gas Apparatus, 




LOWE WATEK GAS APPARATUS — STANDARD DOUBLE ^UFER HEATER SETTING. 



Lessees and F*u.rctiasersof Ga.s\A«^ork:s. 



Water (Jas Plants, either independent or auxiliary to Coal Gas 
Works, erected to meet any conditions. Apparatus designed to 
use any kind of Oil and Anthracite Coal or Gas House or Oven 
Coke . 



Pamphlets, Plans and Estimates Furnished Upon <t/lpplication. 



xi-i-4t. 
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Established 1834. 



American • Meter • Co. 

New York and Philadelphia. 



GAS METERS, Wet or Dry, 



FROM THE MOST CAPACIOUS 



STATION METERS 



TO THE SMALLEST AND MOST 



EXPERIMENTAL METERS . 




Hydraulic Valves or Center Seals, Pressure Registers, 
Photometrical and Specific Gravity tApparatus, 
Pressure Gauges, from pocket si{e up, and 

Any Special Apparatus OAade to Order. 



xi-i-4t.P. 
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Cable Address, " IVestmor eland, Phila." 



Westmoreland 

Coal Company, 

OFFICE : 

224 South Third St., Philadelphia, Pa. 



GAS COAL 



This Company, whose mines are located in the heart of 
the Gas Coal region near Irwin, Penn., and whose ex- 
tensive property extends from the Youghiogheny T^iver 
northward across Westmoreland County, is the largest 
Gas Coal miner and shipper in the United States, and 
its Coal, through superior quality and preparation, has 
become the standard in the Eastern and Middle States, 
where it is used almost to the exclusion of others. 



SHIPPINQ FIKRS: 

Baltimore, Md., South Amboy, N. J., Philadelphia, Pa., 
Watkins, Seneca Lake, N. Y. 



xi-i-^t. 



^All rail to all accessible rail points. 
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-THE- 



^mericBi] (Ja^ Light ^ggociaiioii 



SHOULD HAVE A 



LIBRMRY. 

// can be made to be of great value to hvery member^ even 
though he live 3^000 miles away, . 

The Secretary now has a nucleus and asks every member to help build it up. 



Senb Books, flot ^one^, 



FOR THIS PURPOSE. 



Look over your files and racks and donate duplicates of any publications relating 
to Gas to the Association. 



All New Publications Received 

For the A. G. L. A. Library will be properly noted in the Quarterly, through 
which the benefits of the Library will be made palpable. 



V 



The Secretary now has about 1 00 volumes. Make it 1 0,000. 
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rrxxE: 



Economical Gas Apparatus Constraction Co. 

269 Front Street, East, Toronto, Canada. 



BUILDERS OF THE 



Improved Lowe Water Gas Apparatus, 

Designed to give the greatest efficiency when using any 
kind of Oil, Anthracite Coal, Gas-House or Oven Coke. 




LOWB WATBB-OAS APPARATUS— MEBRIFIELD-WE8TCOTT-PBARSON SETTING. 



CONSULTING ENGINEERS. 



Mew Gas Works Bollt. Present Gas Plants, either coal or water, Remodeled. 



Catalogues^ Plans and Estimates Furnished Upon Application. 
xi-i-4t. 
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THE 



Positive Prepayment Gas Meter. 



Manufactured under the Sawer & Purves Patent. 



Si 




^ 
^ 



0^ 



Si 



JOHN J. GRIFFIN & CO., 

1513-1515-1517-1519-1521 Race St., Philadelphia. 
52 Dey St., New York. 75 No. Clinton St., Chicagro. 

xi-i-4t. 
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APPLICATION BLANK— ASSOCIATE. 



TO THE 

AMERICAN GAS LIGHT ASSOCIATION. 



I desire to become an associate member of your Association, 
and respectfully submit this application therefor ; and agree, if 
elected, to conform to the requirements of the Constitution. 



(Name of Applicant.) 



(Position held by Applicant.) 



(Name of Company Applicant is with.) 



(Address of Applicant.) 



Date 



.189 



We hereby approve and endorse the above application for 
associate membership. 



Active 
Members. 



Passed by the Council.. 
Date of Election 



Secretary. 
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THE PROCEEDINGS 

OF THE 

American Gas Light Association. 



Vol. XI., No. 3. JANUARY, 1895. Whole No. 14. 

TWENTY-SECOND ANNUAL MEETING 

OF THE 

AMERICAN GAS LIGHT ASSOCIATION, 

HELD AT 

BUILDERS' EXCHANGE HALL, WASHINGTON, D. C. 
October 17 and 18, 1894. 



First Day, Morning Session — Wednesday, October 17, 1894. 

The Association was called to order at 10 a. m. by the Presi- 
dent, Mr. William H. Pearson, of Toronto, Ontario. 

The President— I am pleased to see so fair a representation 
here at this meeting, and have no doubt that as our meeting 
progresses a very much larger number will be found with us. 

The following members were in attendance : 

ROLL CALL. 

Active Members, 

Abel, W. G., - - Atlanta, Ga. 

Adams, H. C., - - - Philadelphia, Pa. 

Adams, W. C., - - Richmond, Va. 
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Addicks, W. R., 
Africa, W. G., 
Amory, Dr. R., 
Archer, B. F., 
Bailey, G. B., - 
Battin, I., - 
Baxter, W. H., 
Beadenkopf, G., 
Bennett, C. A., Jr., 
Betts, E., - 
Bigelow, A. F., 
Blodget, C. W., 
Boardman, A. E., 
Borgner, Gyrus, 
Bowen, W. S., 
Bredel, F., 
Brown, E. G., - 
Buckman, J., 
Byrne, T. E., - 
Gartwright, W., 
Ghambers, J. S., 
Ghollar, B. E., 
Glark, W., 
Glary, E. D., 
Goffin, J. A., 
Goggshall, H. F., 
Gollins, A. P., - 
Collins, G. R., 
Gollins, John 
Gorbett, G. H., 
Gornell, T. G., - 
Gowdery, E. G., 
Gressler, A. D., 
Growell, F. B., 
Gurley, T., 
Daly, D. R., 
Daniels, J. M., 
Davis, F. J., 
Dell, J, 



Boston, Mass. 
Manchester, N. H. 
Boston, Mass. 
Gamden, N. J. 
Washington, D. G. 
Omaha, Neb. 
Petersburg, Va. 
Baltimore, Md. 
Freehold, N. J. 
Wilmington, Del.. 
Allentown, Pa. 
Brooklyn, N. Y. 
Macon, Ga. 
Philadelphia, Pa. 
Lebanon, Pa. 
Milwaukee, Wis. 
New York, N. Y. 
Philadelphia, Pa. 
Brooklyn, N. Y. 
Philadelphia, Pa. 
Trenton, N. J. 
. St. Louis, Mo. 
Philadelphia, Pa. 
Burlington, la. 
Gloucester, Mass. 
Fitchburg, Mass. 
New Britain, Gonn. 
Philadelphia, Pa. 
Fishkill-on-Hudson, N. Y. 
Brooklyn, N. Y. 
Yonkers, N. Y. 
Milwaukee, Wis. 
Fort Wayne, Ind. 
New York, N. Y. 
Wilmington, Del. 
Jersey Gity, N. J. 
Columbia, S. G. 
Waltham, Mass. 
St. Louis, Mo. 
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Dunbar, C. H., 
Dickey, C. H., 
Egner, F., - 
Evans, C. H., - 
Fay, W. J., - 
Findlay, J. H., - 
Flemming, D. D., - 
Floyd, J. R., . 
Fodell, W. P., 
Forbes, J., 
Forstall, A. E., 
Fowler, S. J., - 
Fry, C. C, - 
Gandey, A. C, - 
Gardner, J., Jr., 
Gardner, W., 
Gartley, W. H., 
Gates, F. W., - 
Geggie, D. H., 
Gerould, C. L., 
Giblin, Jno. A., 
Gibbons, P. H., - 
Gifford, N. W., 
Graeff, Geo. W., Jr., 
Green, Jas., 
Greenough, M. S., - 
Gribbel, Jno., - 
Guldlin, O. N., " - 
Harbison, J. P., 
Harper, G. H., 
Harris, J. A., - 
Hauk, C. D., 
Hayes, C. J., 
Hay ward, T. J., 
Helme, W. E., - 
Hickenlooper, A., - 
Hookey, G. S., - ^ 
Humphreys, C. J. R., 
Isbell, C. VV., - 



Philadelphia, Pa. 
Baltimore, Md.. 
Norfolk, Va. 
Chicago, 111. 
Denver, Col. 
Ogdensburg, N. Y. 
Jersey City, N. J. 
New York City. 
Philadelphia, Pa. 
Chattanooga, Tenn. 
Newark, N. J. 
Springfield, Mass. 
Lynn, Mass. 
Lambertville, N. J. 
Pittsburgh, Pa. 
Pittsburgh, Pa. 
Philadelphia, Pa. 
Hamilton, Ontario. 
Quebec, Quebec. 
Mt. Vernon, N. Y. 
Ilion, N. Y. 
Coatesville, Pa. 
New Bedford, Mass. 
Philadelphia, Pa. 
St. Louis, Mo. 
Cleveland, O. 
Philadelphia, Pa. 
Fort Wayne, Ind. 
Hartford, Conn. 
Altoona, Pa. 
Philadelphia, Pa. 
Philadelphia, Pa. 
Palatka, Fla. 
Baltimore, Md. 
Philadelphia, Pa. 
Cincinnati, O. 
Augusta, Ga. 
Lawrence, Mass. 
New York City. 
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Jenkins, E. H., 
Jourdan, J. H., 
Kellogg, L. L., 
Keppelman, J. H., 
Krumholz, Joseph, - 
Kuehn, Jacob L., 
Lamson, C. D., 
Lane, J. W., - 
Lansden, T. G., 
Leach, H. B., - 
Learned, E. C, 
Learned, W. A., 
Lillie, L., 
Littlehales, T., 
Logan, W. J., 
Loomis, Burdett, 
Ludlam, E., 
Lynn, J. T., - 
Macdonald, B. J., - 
Mayer, F., 
McCleary, A. J., 
McDonald, Wm., 
McElroy, J. H., 
Mcllhenny, Jno., 
Mcllhenny, Jas. S., 
McKeige, F., 
Milsted, W. N., 
Morris, H. G., - 
Neal, G. B., 
Nettleton, C. H., 
Newell, J. W., 
Norris, R., 
Nute, J. E., 
Page, C. H., Jr., 
Park, W. K., 
Pearson, W. H., 
Pearson, W. H., Jr., 
Pinkney, E. A., 
Prichard, C. F., 



Columbus, Ga. 
Brooklyn, N. Y. 
Sioux City, la. 
Reading, Pa. 
Buffalo, N. Y. 
York, Pa. 
Worcester, Mass. 
Akron, Ohio. 
Washington, D. C. 
Taunton, Mass. 
New Britain, Conn. 
Newton, Mass. 
Philadelphia, Pa. 
Hamilton, Ontario. 
Brooklyn, N. Y. 
Hartford, Conn. 
Brooklyn, N. Y. 
Detroit, Mich. 
Newburg, N. Y. 
Baltimore, Md. 
Philadelphia, Pa. 
Albany, N. Y. 
Pittsburgh, Pa. 
Philadelphia, Pa. 
Washington, D. C. 
New York, N. Y. 
New York, N. Y. 
Philadelphia, Pa. 
Boston, Mass. 
Birmingham, Conn. 
New Brunswick, N. J. 
Philadelphia, Pa. 
Fall River, Mass. 
Philadelphia, Pa. 
Philadelphia, Pa. 
Toronto, Ontario. 
Toronto, Ontario. 
Utica, N. Y. 
Lynn, Mass. 
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Quinn, A. K., - 
Ramsdell, G. G., - 
Reilly, J. W., - 
Rowland, W. L., - 
Russell, D. R., 
Searle, R. M., 
Shelton, F. H., 
Sherman, F. C, 
Slaney, H. C, - 
Slater, A. B., 
Slater, A. B., Jr., 
Smith, M., 
Snow, Wm. H., 
Stacey, Wm., 
Stiness, S. G., - 
Summers, T. W., 
Taber, R. B., - 
Thompson, G. T., - 
Townsend, S. S., 
Tracy, John, 
Vanderpool, E., 
Walters, A. H., 
Ward, W. H., - 
Warmington, G. H., 
Watson, C, 
Watt, Anthony, 
Weber, A., 
Weber, O. B., 
White, H. H., - 
White, W. H., 
Whitehead, John, 
Wilcox, J. W., 
Williams, E. H., 
Williams, W. L., - 
Wood, A. C, - 
Zeek, C. F., 



Newport, R. I. 
Philadelphia, Pa. 
Wilmington, N. C. 
Philadelphia, Pa. 
St. Louis, Mo. 
Johnstown, N. Y. 

- Philadelphia, Pa. 
New Haven, Conn. 

- Brooklyn, N. Y. 
Providence, R. I. 
Providence, R. I. 
Wilkes-Barre, Pa. 
Holyoke, Mass. 
Cincinnati, O. 
Pawtucket, R. I, 
Penn Yan, Pa. 
Boston, Mass. 

St. Louis, Mo. 
New York, N. Y. 
Poughkeepsie, N. Y. 
Newark, N. J. 
Johnstown, Pa. 
Easton, Pa. 
Cleveland, O. 
Camden, N. J. 
Connersville, Ind. 
New York, N. Y. 
New York, N. Y. 
Portsmouth, Va. 
New York, N. Y. 
New York, N. Y. 
Macon, Ga. 
Waterbury, Conn. 
Paterson, N. J. 
Syracuse, N. Y. 
Pensacola, Fla. 
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Associate Members. 



Barrows, W. E., 
Coburn, C. M., 
Cooke, H. G., - 
Crane, W. M., 
Hay ward, S. F., 
Higgins, C. M., 
Kelly, H. H., - 
McDonald, D., 
Norton, H. A., - 
Osius, G., - 
Page, A. L., - 
Persons, F. R., 
Sl'ocum, F. L., - 
Stratton, S. S., 
Wilbrahana, J. S. 



Philadelpl^ia, Pa. 
Chelsea, Mass. 
New York, N. Y. 
New York, N. Y. 
New York, N. Y. 
New York, N. Y. 
Waltham, Mass. 
Albany, N. Y. 
Boston, Mass. 
Detroit, Mich. 
New York, N. Y. 
New York, N. Y. 
Pittsburgh, Pa. 
Chicago, III. 
Philadelphia, Pa, 



The President — The first business of the Association is the 
reading of the minutes of the last meeting. Will you have the 
minutes read ? 

Mr. Neal — As they have been already published in the 
Quarterly, I move that the reading of them be dispensed with. 

Mr. Gates— I second the motion. (Carried.) 
Applications for Membership. 

The President — The next business is the report of the 
Council on applications for membership. The Secretary will 
read the report. 

The Secretary read the following report of the Council : 

Washington, D. C, October i6th, 1894. 

To the Members of the American Gas Light Association : 

Gentlemen: — Your Council has approved the following ap- 
plications for membership and submits them to the Association 
with the recommendation that they receive favorable action : 
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Active. 



Charles F. Adams, President Portland Gas Company, Port- 
land, Ore. 

C. A. Byers, Consulting Engineer, Bristol Gas Lt. Co., Haver- 
ford, Pa. 

John R. Coates, President Ottawa Gas Co., Ottawa, Canada. 

James W. Dunbar, Superintendent New Albany Gas Light Co., 
New Albany, Ind. 

John W. Eakin, Secretary Cairo City Gas Co., Cairo, Ills. 

Richard S. Hicks, Secretary Rockville Gas and Electric Co., 
Stafford Springs, Conn. 

Edwin G. Holzer, Sup't. Gas Dep't. Roanoke Gas and Water 
Co., Roanoke, Va. 

W. A. Jeter, Vice-President Macon Gas Light and Water Co., 
Macon, Ga. 

John Leetch, Gen. Manager Washington Gas Light Co., Wash- 
ington, D. C. 

John R. McLean, President Washington Gas Light Co., Wash- 
ington, D. C. 

R. L. Middleton, Superintendent Georgetown Gas Light Co., 
Georgetown, D. C. 

Frank D. Moses, Superintendent Mutual Fuel Gas Co , Chi- 
cago, Ills. 

George J. Roberts, Gas Engineer, United Gas Improvement 
Co., Philadelphia, Pa. 

H. Z. Russell, Secretary and Treasurer Honesdale Gas Co., 
Honesdale, Pa. 

Levi Stevens, Jr., Manager Gas Works, Heat, Light and Power 
Co., Trenton, N. J. 

A. M. Voorhis, President Nyack Gas Light and Fuel Co., 
. Nyack, N. Y. 

H. D. Walbridge, Secretary and Treasurer Grand Rapids Gas 
Co., Grand Rapids, Mich. 

Charles D. Woodruff, Chief Engineer Brookline Gas Light Co., 
Brookline, Mass. 

Adolph F. Wehner, Treasurer Summit Gas Light Co., Summit, 
N.J. 
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Associate. 

Q. S. Backus, General Manager Backus Mfg. Co., Williams- 
port, Pa. 
F. Behrend, Clay Gas Retort Importer, New York, N. Y. 
Elbert P. Callender, American Gas Light Journal, New York, 

N. Y. 
D. J. Collins, Ass't Sales Agent United Gas Improvement Co., 

Philadelphia, Pa. 
James L. Hastings, General Sup't Nat'l Heat and Power Cons. 

Co., 138 South 6th street, Philadelphia, Pa. 
John H. Mansur, President Keystone Meter Co., Royers- 

ford. Pa. 
Henry A. Mather, Vice-President and Secretary Greenpoint 

Chemical Works, Brooklyn, N. Y. . 
William W. Randolph, Gas Engineer Humphreys & Glasgow, 

New York, N. Y. • 
W. H. Townsend, Oil Broker, 29 Broadway, New York, N. Y. 
Joseph D. Weeks, Editor American Manufacturer, Pittsburgh, 

Pa. 
Frederick A. Wilke, Mfr. Wilke China Kiln, Richmond, Ind. 

Number of applicants— Active 19 

" " Associate 11 

Total 30 

Respectfully submitted by the Council, 

W. H. Pearson, President, 
A. B. Slater, ]r., Secretary. 

Mr. Harbison — I move that the Secretary be authorized to 
cast the ballot for the election of these applicants. 

Mr. Wood — I second the motion. (Carried.) 

The President— I will appoint Mr. H. B. Leach and Mr. A. 
B. Slater as tellers. 

The Secretary — Gentlemen: You have heard the names 
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of the applicants read by the Secretary as approved by the 
Council. If there be no objection I will cast the unanimous 
[ ballot of the Association for the election of the candidates to 

the respective grades of membership noted. Hearing no ob- 
jection I so cast the ballot. 

! Mr. Leach — The committee have examined the ballot and 

find it unanimous for the election of the gentlemen named. 

The President — I shall be glad if all those gentlemen who 
have just been so unanimously elected will rise and stand on 
their feet so that we may see them and introduce them to this 
meeting. Gentlemen, we have very much pleasure in welcom- 
ing you to this Association, and hope you will find your connec- 
tion with it to be both pleasant and profitable to you. 

The next item of business is the report of the Council. The 
Secretary will read that report. 

The Secretary read the following : 

Report of tije Council. 

Washington, D. C, Oct. i6, 1894. 
To the Members of the Association : 

Gentlemen: — Your Council hereby report that the following 
papers have been approved to be read at this meeting: 

1. "Observations on Sundry Methods of Making Water Gas 
from Bituminous Coal" (Vol. XI., No. i, page 58), with Supple- 
ment (Vol. XI., No. 2, page 169), by Frederic Egner. 

2. "Public Ownership of Gas Properties" (Vol. XI., No. i, 
page 67), by Walton Clark. 

3. " A Small Experimental Plant as an Aid to the Manage- 
ment of a Coal Gas Works" (Vol. XI., No. 2, page 118), by 
Peter Young. 

4. **Some Experiences with the Welsbach Incandescent Gas 
Lamp " (Vol. XI., No. 2, page 121), by W. S. Rathell. 

5. "One of the First Meter Makers in the United States" 
(Vol. XI., No. 2, page 130), by H. C. Slaney. 

6. " Light Wasted in Bad Flames " (Vol. XL, No. 2, page 146), 
by N. W. Gifford. 
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7. "Applications of Chemical Tejchnology to Gas Manufac- 
ture" (Vol. XL, No. 2, page 149), by Geo. H. Harper. 
. 8. " The Use of Gas for Other Purposes than Lighting " (Vol. 
XL, No. 2, page 172), by Burdett Loomis. 

9. "Taxation " (Vol. XL, No. 2, page 181), by Allen R. Foote 
(by request). 

10. " Patching Holders while in Use " (Vol. XL, No. 2, page 
194), by J. H. Findlay. 

11. "Petroleum, Its Products and their Relation to the Gas 
Industry " (Vol. XL, No. 3), by Charles H. Evans. 

The following have been appointed a committee to nominate 
officers for the ensuing year : Frederick H. Shelton, Chairman 
David H. Geggie, Frank S. Richardson, George T. Thompson, 
James Somerville. 

The Council also respectfully report that under Article V., 
Section 17 of the Constitution it has been decided that the only 
stenographic report of the Proceedings of the Association shall • 
be that taken by the official stenographer. 

Under the same section of the Constitution the Council have 
also established the following 

By-Laws. 

1. The annual payment by each member of $5.00 as provided for in Article 
IX. of the Constitution shall be $3.00 subscription for the Proceedings of the 
Association and $2.00 to the General Fund, 

2. At the end of each Association year the net cash balance standing to the 
credit of publication of Proceedings shall be turned into the General Fund. 

The Council are sorry to be obliged to report the following 
named members as having been stricken from the Roll on ac- 
count of non-payment of dues: 

Active Members. 

J. Frank Aldrich, - - Chicago, Ills. 

John W. Bates, - - - Hoboken, N. J. 

Frank Bierce, - - Austin, Tex. 

Arthur F. Cooper, - - Exeter, N. H. 

T. G. Foster, - - - Montgomery, Ala. 
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S. Lewis Jones, - - - Philadelphia, Pa. 

Wm. J. Winegar, , - - Palatka, Fla. 

H. 1). Wagner, - - - Philadelphia, Pa. 

Associate Member —Kohtxt M. Sumner, Philadelphia, Pa. 

The Council have also remitted the unpaid dues and accepted 
the resignations of 

Active Member — J. F. Scriver, - - Montreal, Canada. 

Associate Member-— Y . B. Rice, - New York, N. Y. 

The Council desire particularly to call the attention of the 
members of the Association to the fact that, as manufacturers 
of gas apparatus and appliances are naturally the best posted 
men on such subjects, it is very desirable to have, and the 
Council desires specially to encourage, the writing and pre- 
sentation of papers by such members at the meetings of the 
Association. 

The Council also desires to call the attention of the members 
to the fact that the Secretary is, with the approval of the Coun- 
cil, endeavoring to form a library of gas literature for the As- 
sociation, and the hearty co-operation of every member is 
specially recommended. 

On account of the extremely small number of copies of Vol- 
ume V. of the Proceedings, the Council has fixed the price of 
that volume at $5. 

At the meeting of the Association one year ago the recom- 
mendation of the Council that the Proceedings be published in 
quarterly form was approved by the Association, and during 
the past year the proceedings have been issued in that form, 
and so distributed to the members. 

In order that the advance publication to the members of 
papers for the meetings might' be protected for the Association 
the Secretary has had the same copyrighted, but it' is to be 
understood that the copyright on any paper so covered is, after 
the same has been presented to and discussed by the Associa- 
tion at its meetings, vested in the author of the paper. 

In view of the fact that our Proceedings as published by the 
Association are a part of the benefits of membership, for which 
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each member pays an annual sum, it is understood that the 
Proceedings as so published are more particularly for the bene- 
fit of the members than of the community at large, and the 
Council have decided that under By-Law I. and Article IX., 
Section 51 of the Constitution, each member in good standing 
is to receive a copy of each issue of the Proceedings as pub- 
lished, and that he may obtain from the Association, by pur- 
chase, one extra copy. 

The Council have fixed the price of such extra copies, and 
the price at which a non-member may obtain a single copy of 
each volume at seven dollars per annum. 

The Council, after due deliberation and discussion, estab- 
lished a minimum schedule of prices at which advertisements 
would be received and published upon the last pages of each 
issue of the Proceedings. 

In the publication of the Quarterly Proceedings it is under- 
stood that any matter published other than the papers written 
for and the reports of the Proceedings of the Association shall 
be limited to such statistical and reference matter as the Coun- 
cil may deem to be of value to the members. 

Respectfully submitted for the Council, 

W. H. Pearson, President. 

A. B. Slater, Jr., Secretary. 

Mr. Brown — Do I understand the number of copies of the 
report of the Proceedings which members may purchase to be 
limited to one extra copy ? 

The Secretary — Yes. 

Mr, Harbison— I move that the report of the Council be 
accepted, and its recommendations adopted. 

Mr. Stiness— Isecond the motion. (Carried.) 

The President — The next business is the reports of the 
Secretary and Treasurer, which will now be read. 

The Secretary read the following reports, which were, on 
motion of Mr. White, seconded by Mr. Leach, received and 
ordered placed on file. 
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Report of Secretary For Year Ending Sept. 30, 1894. 

Roll.— Honor a7'y Members. 

On Roll October T, .1893.. 5 

No change during the year ; on Roll Sept. 30, 1894 

Active Members. 

On Roll Oct. I, 1893 377 

Elected Oct. 18, 1893 11 

Failed to qualify i * 

Died during the year 5 

Dropped for non-payment 8 

Resigned 2 



388 less 16= 372 

Associate Members. 

On Roll Oct. I, 1893 46 

Elected Oct. 18, 1893 6 

Dropped for non-payment i 

Resigned ' i 



52 less 2= 50 



Total now on Roll 427 

Failed to Qualifv, 1893-4. 

Geo. W. Harrison Active Ashland, Wis. 

Died, 1893-4. (All Active.) 

Frank H.Dyer Salt Lake City, Utah. . .March, 1893. 

Thomas C. Hopper Philadelphia, Pa Feb. 23, 1894. 

John H. Knowles Richmond, Va May 5, 1894. 

Paul S. Merrifield New York, N. Y. .^. . . . . May 12, 1894. 

F. A. Sabbaton Troy, N. Y April 14, 1894. 
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Dropped for Non-payment Oct. i8, 1893. 

Active. 

J. Simpson Africa Huntingdon, Pa. 

A. H. Barrett Louisville, Ky. 

P. Bauer Belleville, 111. 

John Read Stratford, Ont. 

Wm. E. Simpkin Richmond, Va. 

E. Stein Philadelphia, Pa. 

Jas. H. Walker Milwaukee, Wis. 

Geo. M. Ward New York, N. Y. 

Associate. 

R. D. Walsh St. Louis, Mo. 

Resigned. 

Active. 

P. T. Burtis Phenix, Ariz Sept. 29, 1894. 

Hiram Merrill Janesville, Wis A"^- ^^> i894- 

Associate. 

W. S. Essick Royersford, Pa Oct. 18, 1893. 

Respectfully submitted by 

A. B. Slater, Jr., Secretary. 

Report of Treasurer for Year Ending Sept. 30, 1894. 

Receipts. 

Dues for year 1891 $5 00 

" 1892 15 00 

" 1893 145 00 

** 1894 1,690 00 

" 1895. 30 00 

$1,885 00 

Membership fees, members elected Oct. 18, 1893. .. 150 00 

" ** in advance for Oct. 17, 1894 to 00 

Sale of Proceedings 44 25 
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Report of 21st Annual Meeting (A. G. L. J.) 36 77 

Interest on bank deposit • 55 82 

Advertisements in Quarterly Proceedings 80 00 



$2,261 84 
Cash balance from last year , . ... 7 ^3 36 



Total to account for , $2,975 20 

Expenditures. 

Report of 2 ist Annual Meeting $171 80 

Expense " " Secretary's 74 00 

Papers , ** ** printing 232 15 

Publishing Proceedings, including cuts, etc 814 15 

Distributing Proceedings, postage. ... , 81 40 

Duty on foreign books received *. . . • i 50 

Council meeting May 15, 1894, report of and Secre- 
tary's expenses 86 27 

Stationery . ..... 20 58 

Telegrams 23 04 

Postage, stamps and stamped envelopes 130 77 

Printing, circulars, return cards, envelopes, etc 62 90 

Salary of Secretary and Treasurer 600 00 

25 gold badges for new members 92 50 

Storage of books (Proceedings) r 00 

Railroad agent to attend 22d Annual Meeting ..... 11 00 



$2,403 06 
Cash balance to carry to next year 572 14 



Total accounted for. $2,975 20 

Accounts Receivable. 

Dues for 1892 $40 00 

" 1893 215 00 

" 1894 405 00 

$660 00 

Advertisements in Quarterly Proceedings 242 50 



Total $902 50 

(Bills for last item above have not yet been rendered ) 



Digitized by 



Google 



242 

Accounts Payable. 

Publishing Proceedings," Vol. XL, No. 2, about • $230 00 

25 gold badges for new members.' 9250 

Total $322 50 

Respectfully submitted by 

A. B. Slater, Jr., Treasurer. 

Report of Finance Committee, October, 1894. 

Washington, D. C, October 16th, 1894. 
To the Council : 

Your Finance Committee has examined the books and vouch- 
ers of the Secretary and Treasurer, A. B. Slater, Jr„ for the 
year ending Sept. 30, 1894, and found the same to be correct. 

Walton Clark, 
C. J. R. Humphreys, 

E. G. COWDERY, 

Finance Committee. 

The President — The next business will be the reports of 
special committees. The Federation Committee, I may say, 
will not be ready to report until after the discussion of the 
papers to-morrow, as the Committee will have to meet again. 
We will now have the report of the Nominating Committee. 
The chairman of that committee is Mr. F. H. Shelton. 

Mr. Shelton — As chairman of that committee 1 have the 
honor to report the following names unanimously determined 
upon by that committee: 

For President ^^ 2i\X.oi\ Clark, Philadelphia, Pa. 

In the consideration of Vice-Presidents what they call an 
emergency case has come up. One Vice-President is usually 
advanced one step each year, but that practice has been inter- 
rupted this year by the fact that Mr. A. W. Littleton, who has 
been our Second Vice-President, has positively and emphatically 
declined to serve— very much to the regret of the committee, 
and, I am sure, of the members at large. The committee 
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labored with him — not only myself as chairman, but the other 
members also ; but it seems that Mr. Littleton will not agree 
to stand, and we must accept his declination. So that instead 
of one new name being added to the list of Vice-Presidents this 
year there will be two names added. It also means that the re- 
maining Vice-President, by the removal of Mr. Clark and Mr. 
Littleton, will be moved two steps instead of being moved one 
step. The names as determined upon by the committee, by 
reason of that are as follows: 

For First Vice-President— Q>. J. R. Humphreys, Lawrence, 
Mass. 

Second Vice-President — Irvin Butterworth, Columbus, Ohio. 

And the gentleman who has been selected in this emergency 
case, due to the stress of circumstances and under which we are 
most exceedingly pleased to be so situated as to be able to do 
so, is one of the oldest, staunchest and most loyal members of 
the Association, and I am sure a member the Association will 
be glad to have— - 

For Third Vice-President —Sa.mue\ G. Stiness, Pawtucket, R. L 
For Secretary and Treasurer — A. B. Slater, Jr., Providence, 
R. L 

For Members of Council to Serve for Two Years— A, C. Hum- 
phreys, New York, N. Y. ; George G. Ramsdell, Philadelphia, 
Pa.; Jerome Croul, Detroit, Mich.; A. E. Forstall, Newark, N. J. 

The above names were unanimously recommended by the 
committee. 

The President— You have heard the nominations. What is 
your pleasure ? 

Mr. Wm. Henry White — I move that the report be received 
and the committee discharged with thanks. 

Mr. Littlehales -I second the motion. (Carried.) 

Mr. White — I move that the list as prepared by the commit- 
tee be received and placed on record, and that Mr. Harbison 
cast the ballot of the Association for the nominees. 

Mr. Littlehales— I second the motion. (Carried.) 

3 
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The President— -I will appoint Mr. C. F. Prichard and »Mr. 
Thos. Littlehales as tellers. 

Mr. Harbison — Gentlemen, 1 have the pleasure of casting 
your ballot for the gentlemen whose names have been read. 

Mr. Prichard — The tellers have received the ballot, and 
report that it is unanimously in favor of the list as read. 

The President — I have pleasure in announcing that the fol- 
lowing gentlemen have been elected your officers for the coming 
year: 

President— '^2\X,ov^ Clark, Philadelphia, Pa. 

First Vice-President — C. J. R. Humphreys, Lawrence, Mass. 

Second Vice-President— \xv'\x\ Butterworth, Columbus, Ohio. 

Third Vice-President — Samuel G. Stiness, Pawtucket, R. I. 

Secretary and Treasurer— k, B. Slater, Jr., Providence, R. I. 

Members of Council — G. G. Ramsdell, Philadelphia, Pa.; A. C. 
Humphreys, New York, N. Y.; Jerome Croul, Detroit, Mich. ; 
A. E. Forstall, Newark, N. J. 

Will the President-elect, Mr. Walton Clark, kindly come to 
the platform ? We would like to hear from him. I congratu- 
late you, Mr. Clark, upon your election. 

Mr. Clark — Mr. President and Gentlemen: When, ten years 
ago in this city of Washington 1 joined the American Gas Light 
Association, I conceived an ambition which was entirely inde- 
pendent from office holding. After listening to the papers then 
read I hoped I might some day have something to say that the 
American Gas Light Association would care to listen to, and 
that I would have the nerve to say it. I can only congratulate 
myself on having acquired that nerve. Since then you have 
honored me for seven years with a place in your Council ; and 
now, by making me your President, you have filled full and 
pressed down the measure of any ambition I may have had in 
connection with the gas industry. I thank you for it, and will 
endeavor during the next twelve months to deport myself con- 
sistently with the dignity you have this day conferred upon me. 

The President — If Mr. C. J. R. Humphreys is here we shall 
feel obliged if he will come to the platform. 
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Mr. Humphreys— Mr. President and Gentlemen of the As- 
sociation: My excuse for not making any extended remarks 
this morning is that I know we have a very large amount of 
business to come before the meeting at this time, and so I will 
not do more now than thank you very heartily for the honor you 
have conferred upon me ; and I assure you that I think it a very 
great honor to be one of your Vice-Presidents. 

The President — Mr. Butterworth, our Second Vice-Presi- 
dent, is not here. We shall be very glad to hear from Mr. Sti- 
ness, our Third Vice-President. 

Mr. Stiness — Mr. President and Gentlemen: As our good 
friend, the First Vice-President, has said, I esteem it an honor 
to be even a member of this Association of gas men, and to be 
made an office bearer among the very elect of heaven is an honor 
which I sincerely appreciate^ I thank you most heartily for this 
token of your esteem and kindness. I have been a member of 
this Association for many years, and my earnest prayer is that 
I may long continue. 

The President — We shall be glad to have a word from our 
worthy Secretary. 

Mr. Slater — Mr. President and Gentlemen of the Associa- 
tion: I very much appreciate your expression of confidence in 
the Secretary in re-electing him to the office he has now held 
for three years. I hope you will not be sorry for it. He will 
try to do the best he can for the interests of the Association. 
If he fails, he is willing to take his share of the blame for the 
failure. Gentlemen, I thank you for your kindness. 

Mr. Thompson — I understand that our second Vice-Presi- 
dent, Mr. Butterworth, is detained at home and. prevented from 
attending our meeting by a painful illness. I move that a tele- 
gram be sent to him, announcing his election to office, and ex- 
pressing hope for his immediate and complete recovery. 

The President — We are very sorry to hear of his illness. 

Mr. Littlehales — I second the motion. (Carried.) 

The Secretary subsequently sent the following telegram: 
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Washington, D. C, Oct. 17, 1894. 
Irvin Butterworth, Columbus, Ohio: 

The American Gas Light Association has this day elected you Second Vice- 
President, and sends best wishes for your immediate and complete restoration to 
good health. 

A. B. Slater, Jr., Secretary, 

Mr. Graeff — Would it not be a graceful thing on the part of 
the Association to pass a resolution thanking Mr. Littleton for 
the services he has already rendered to us, and expressing our 
regret that he will not continue in our service ? 

The President — It is quite in order. Do you make such 
motion ? 

Mr. Graeff — I make that motion. 

Mr. Ramsdell — I second it. 

The President — It is moved by Mr. Graeff, seconded by 
Mr. Ramsdell, that a resolution of thanks of this Association be 
presented to Mr. Litt-leton, expressive of our high appreciation 
of the services he has rendered the Association as one of its 
Vice-Presidents, and of our regret that he declines to continue 
in office. (Carried.) 

The Secretary subsequently had prepared and sent to Mr. 
Littleton the following : 

The American Gas Light Association in its twenty-second annual assembly, 
on October 17th, 1894, has unanimously voted that it is with great regret and 
reluctance that it receives the positive declination of Mr. A. W. Littleton to 
further occupy official position as one of its representatives, and it hereby sin- 
cerely thanks him for his appreciated past services as a member of its Council 
and Third Vice-President. 

Attest: A. B. Slater, Jr., Secretary. 

The Secretary read invitations to visit exhibitions of gas ap- 
pliances in the city of Washington by Luther & Lederhos, of 
New York, and by the Backus Mfg. Co., of Williamsport, Pa., 
also the VVelsbach Light Co., of Gloucester City, N. J., and the 
plant of the Maryland Meter Manufacturing Company in Xhe 
city of Baltimore. 
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Mr. Neal — It has been customary to pass a vote inviting 
gentlemen connected with the gas industry who are present in 
the city, but are not members of the Association, to take seats 
with us. I suppose that would include the gentlemen who are 
in the Patent Office, and whose special vocation it is to examine 
patents upon gas apparatus. 

The President — It is not necessary to move a resolution. 
Such an invitation is so generally understood that it will not be 
necessary to put the motion. The next item of business is the 
President's Address, which, with the assistance of your kind at- 
tention, I will now read : 

PRESIDENT'S ADDRESS. 

Gentlemen of the American Gas Light Association : 

A decade has passed since we last met in this beautiful Capi- 
tal of the United States, and there are not a few present to-day, 
who have most pleasant recollections of the hospitable manner 
in which we were then entertained. Commingled with these 
pleasant recollections is the feeling of sorrow that our honored 
and valued friend, George A. Mcllhenny, whose name is still a 
household word among the gas men of America, and who did so 
much to render our former visit enjoyable, has passed forever 
from this scene of action. 

Since we last met here, many matters of great importance, 
affecting the interest of our industry have occurred. Electric 
lighting, then in its infancy, has made most marvelous strides, 
and so rapid has been its progress that at one time fears were 
rife that gas, as an illuminant, would, to a large extent, be su- 
perseded ; but, happily, so far from such fears having been 
realized, gaslighting— from a combination of circumstances, and 
largely on account of the demand for more light, caused by the 
introduction of arc lighting — has during the last decade in- 
creased at probably a greater ratio than during any decade 
since its introduction, while the consumption of gas for fuel 
purposes has gone up by leaps and bounds. 

A glance at the progress of the gas industry, since our last 
meeting, will be in place. During a year of almost unprece- 
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dented financial depression, such as the past has been, when 
almost every industry has suffered, when so great a diminution 
in the volume of business has taken place, and disaster has 
overtaken so many, it would not have been cause for wonder 
had a reduction, both in the output of gas and in the profits of 
the companies generally, occurred : but, from the reports avail- 
able, it appears evident that such has not been the case, and 
that instead of retrogression having taken place, on the whole, 
substantial advance has been made. Through the courtesy of 
Mr. F. E. Barker, Chairman of the Board of Gas and Electric 
Light Commissioners of Massachusetts, who has furnished me 
with the figures for that State, and of Mr. E. C. Brown, who 
has kindly sent me proof sheets of his directory for the present 
year, I am able to state that, taking 90 companies, large, me- 
dium and small, fairly representing the different localities in the 
United States and Canada, there has been an increase in the 
output during the past as compared with the preceding year, of 
975,565,000 cubic feet,or 2.75 per cent., there being no reported 
increase in the population. 

It is somewhat unfortunate that, owing to lack of informa- 
tion, a comparison of profits cannot be made with regard to the 
companies generally; but as far as the State of Massachusetts is 
concerned the information is available, and the results shown 
there may be considered fairly indicative of what has taken 
place throughout the whole country. It is pleasing to note that 
in Massachusetts the average dividends of 43 companies, sup- 
plying gas only, increased from 6.32 per cent, in 1893, to 7.53 
per cent, in 1894, which is the highest average since 1886, when 
the statements were first published, and when the rate was 7.58 
per cent. An enquiry naturally arises as to the reason for such 
results as those shown in Massachusetts, and the general in- 
crease in the output of gas throughout the country. I think 
the answer is not far to seek. Lower prices have in many in- 
stances prevailed, and gas of higher illuminating power has 
been supplied. In other words, a better and cheaper service 
has been afforded the public. Certainly, people are more 
economical in hard times than in prosperous ones, and the in- 
creased output looks like a recognition, on the part of the pub- 
lic, of the superiority and economy of gas, both for lighting and 
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heating purposes ; and, at least as far as Massachusetts is con- 
cerned, the results referred to have been secured concurrently 
with an increase in profits. No doubt an important element in 
securing this result, has been a decrease in the cost of produc- 
tion. Here I am led to refer to the large reductions in price 
that have taken place since the year 1882, when the first record 
of prices was published by Mr. Goodwin in his directory. In 
that year the average price of gas, in the 90 places referred to, 
was $2.41 per thousand, while in 1894 it is $1.38, a reduction of 
$1.03, amgunting in the aggegate, on the output for 1894, to 
$37,510,530, or 42.7 per cent. The reduction from 1893 to 
1894, amounted to 6 1-8 per cent. I think we may safely say 
that the days of exorbitant charges for gas have, happily, 
passed, and that never again will it be possible, for companies 
in large cities to charge from $2.50 to $3.00 per thousand, as 
was the case not so very many years ago. 

Comparisons frequently made between the present prices in 
America and England are always unfavorable to the former. 
While admitting that these comparisons are sometimes unfair, 
and that due consideration is not given to the fact of the 
greater cost of works, the higher rate of interest payable when 
most of the works were erected, and the fact of the higher 
candle power of the gas supplied here, yet it cannot be denied 
that in some places there is still room for considerable reduc- 
tion in price. It is to be regretted that these reductions are 
rendered difficult, in some instances, by a capital and bonded 
debt altogether out of proportion to the value of the works. 

The question of public ownership of gas properties continues 
to be a live one, and as we have an excellent paper upon the 
subject, (written by the First Vice-President, Mr. Walton Clark), 
for our consideration at this meeting, it would be out of place 
for me to go into it at any length, or to go over ground covered 
by him. There is one point, however, not referred to by Mr. 
Clark,' to which I think it well to call your attention, and that 
is the claimed success of municipal ownership in Great Britain, 
Germany and other European countries, being made an argu- 
ment for municipal ownership in America. And here it might 
be remarked that the impression has gone abroad that a very 
large number of British gas works are under municipal control. 
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This opinion is erroneous, as 1 find, from the ** Gas, Water and 
Electric Light Companies' Directory '* for the present year, that 
out of 1,318 gas undertakings in Great Britain and Ireland, but 
165, or about 12 1-2 per cent, are under municipal control ; 119 
out of 947 being in England, and but 5 out of 80, in Ireland. 
While it must be admitted that in England the works operated 
by municipalities are generally as successfully and efficiently 
operated as those controlled by private companies, the differ- 
ences in the condition of affairs existing in Great Britain and 
America have not had sufficient consideration. In Great Britain 
is to be found a large, leisure class of retired merchants and 
men of business, who take a deep interest in advancing the wel- 
fare of their municipalities, and the civic spirit so prevails that 
there is an emulation between many of the larger cities in their 
efforts to be the best governed cities. The same can be said of 
Germany, where, generally, the aldermen are citizens of high 
character and ability, and the position being looked upon as 
one of great honor is sought after by the best citizens ; but 
here in America the position of an alderman is generally looked 
upon by this class as undesirable and derogatory to them and there 
is a lamentable disposition, on their part, to evade civic responsi- 
bilities. It is, therefore, difficult, to get really good and effi- 
cient men to enter our town or city councils, and it will not be 
disputed that many of the men elected to look after the large 
and important interests of our cities would not be placed in 
positions of trust and responsibility in the financial and mercan- 
tile world. That there are some good men, is unquestionable ; 
but in many cases the other element is too strong to allow them 
to accomplish the good work they would be only too willing to 
perform. Is it then to be wondered at, as Mr. Clark shows in 
his paper, that, as yet, municipal ownership in America has 
proved a failure ? 

The tendency to deprive companies conducting quasi-public 
works of their vested rights, and to practically confiscate their 
property, is becoming more marked as time progresses, and it 
will eventually shake all confidence in these undertakings if 
periodical raids are to be made upon their treasuries. That, in 
some instances, companies by their exorbitant prices and indif- 
ference to the requirements of the public have brought them- 
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selves into disfavor is not to be questioned ; but in the vast 
majority of cases the companies have met the public demands 
in a fair and equitable spirit, and no reasonable ground for 
complaint exists. This clamor to deprive companies of their 
just rights often proceeds from municipal bodies, largely com- 
posed of men who, by the cry against "bloated monopolies," 
seek to curry favor with their constituents in the hope of ob- 
taining for themselves that patronage and other advantages 
which the control of such undertakings would give them ; and 
it is to be regretted that in some instances these men have been 
successful in accomplishing their ends. Newspapers, too, create 
ill-feeling by their bitter attacks, misrepresentations and un- 
truths. These attacks are usually made by irresponsible men, 
whose object is not far to seek. 

. How to meet and overcome these attempts is a matter of 
deepest moment to all gas companies and is worthy of our most 
serious thought. The first consideration is for each gas com- 
pany to do away with all just ground for complaint by charging 
reasonable prices, by supplying a uniformly good quality of 
light, by unvarying attention and consideration to the wants of 
the cons^umers, and by seeing that all are treated with courtesy 
by every employe. Greater satisfaction and public confidence 
could be secured by the appointment of government inspectors 
— to whom appeals could be made— for each place where gas is 
sold, and by the establishment by the State or Federal govern- 
ment of a standard of purity and illuminating power. 

When conflicts arise between the public and the companies 
there should be, if possible, an independent tribunal to whom 
all matters can be referred. To my mind, and as suggested in 
President Boardman's address last year, a commission should be 
appointed by the Governor in Council, similar to the one in ex- 
istence in the Commonwealth of Massachusetts — which, after 
several years' trial, has, I understand, proved so successful, and 
has given such general satisfaction to both companies and the 
public. I think, however, it would be more desirable that the 
Commissioners, instead of being appointed for a term of years, 
should be appointed for life, only being liable to dismissal, in 
case of inefficiency or misconduct — as is the case in Canada, 
with regard to all government officials of lower grade than cabi- 
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net ministers. Such a tribunal would be the most independent 
that could be found. How to secure the appointment of such 
a commission is a subject for careful consideration, and will 
doubtless render necessary concerted action on the part of the 
various companies in each State. Perhaps the matter has not 
reached an acute enough stage to require immediate action, but, 
doubtless, further acts of injustice on the part of the authorities 
will bring it to a focus. I am sure that when the time comes 
valuable counsel can be obtained from the representatives of 
the gas companies of Massachusetts. 

The strenuous opposition to water gas, in the early years of 
its history, on the part of the majority of the coal gas engineers, 
will be remembered by not a few now present, some of whom 
were then doubtless to be found in the ranks of its opponents. 
It is amusing, at this date, to look back at the various reasons 
that were given at the time to show that water gas had never 
succeeded, and never could succeed or compete with coal gas, 
and no allopathic physician could have ever looked with more 
contempt upon another system of medicine than did the ortho- 
dox coal gas engineer regard this innovation at its early inception. 
As amongst the early advocates of water gas, and as, I believe, 
the pioneer in manufacturing and supplying it mixed with coal 
gas (which mixture I believe to give the most satisfactory light) 
and having incurred considerable odium and brought down upon 
my devoted head the strong censure of some prominent and 
esteemed members of this Association in the early days, I, of 
course, cannot but feel a good deal of satisfaction at the con- 
tinued and rapid progress of water gas from year to year ; and 
the gratification is enhanced by the fact that nearly a4l of my 
old opponents who are still in the gas-making business have 
fallen into line. A brief reference to its progress may not be 
out of place. In the year 1878, there were, as far as I can 
ascertain, in the United States and Canada, but 11 companies 
manufacturing water gas, viz.: Utica and Yonkers, N. Y., Har- 
risburgh, Lancaster, Manayunk, Phoenixville and Conshohocken 
in Pennsylvania, and Baltimore, Md., in the United States ; and 
Brockville, Kingston and Toronto in Canada. These, accord- 
ing to Goodwin's Directory, had increased to 66 in 1882, and 
according to Brown's Directory, in 1893,. to 269 making water 
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gas alone, and 87 making both coal and water gas. In all, 356 
out of a total of 1,079 companies. As most of the larger com- 
panies are supplying either water gas alone, or both kinds of 
gas, it is estimated that nearly two-thirds of the gas manufac- 
tured in America is water gas. Here I might remark that 42 of 
the companies whose names appear in Brown's Directory for last 
year have failed even to report so simple a matter as the kind 
of gas supplied. Why so easily stated and uncompromising an 
item should be withheld is hard to say. Omissions to supply 
one or more of the items asked for are common. This is much 
to be regretted, as the information would make this useful di- 
rectory much more valuable than it is. Th'e meagre reports 
given, in some instances, are in marked contrast to the reports 
in the English directories, which are most complete. Doubtless 
the reason for withholding these reports is the fear that the in- 
formation might be used injuriously to the companies. I think 
that this fear is entirely groundless, and it is much to be de- 
sired that the companies withholding information will reverse 
their decisions hereafter. 

Through the instrumentality of Messrs. Humphreys and 
Glasgow, whose energy and push are worthy of admiration, 
water gas seems to have at last obtained a foothold in Great 
Britain. Apart from the natural indisposition of Englishmen to 
adopt anything new, the objections made to the use of the gas, 
on account of its carbonic monoxide, high specific gravity, 
shortness of flame, stratification in the holders, etc., similar to 
those raised and successfully met in America 12 or 14 years ago, 
there was what seemed to be a strong reason operating to pre- 
vent tlje introduction of the new system, viz., the long distance 
from the petroleum fields and the comparatively high price of 
oil. However, in 1891, the first works were erected at Beckton, 
and subsequently others were built at Glasgow, Belfast, Liver- 
pool and Tottenham ; also, on the Continent, at Copenhagen 
and Brussels. Mr. J. Stelfox, Engineer of the Belfast Com- 
pany, in a paper read before the Gas Institute, at Westminster, 
in June last, speaks enthusiastically of the success of the plant 
erected for his company. He sums up as follows : ** ist— That 
carbureted water gas of 21 candle power can be produced for 
less money than 17 candle coal and cannel gas, and this, without 
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taking into consideration the saving in interest on capital and 
the increased revenue from coke, not to speak of the many ad- 
vantages and conveniences to which I have not ventured to at- 
tach a money value. 2d — That the enrichment of water gas, 
within the range of 17 to 26 candles, or even higher, can be 
effected at cost of not more than 0.33d per candle." 

After referring to the superiority of carbureted gas over 
other systems which are merely enrichers of gas he concludes 
his able paper with these words : 

"I believe carbureted water gas holds the field against all 
comers, and, given a supply of oil, at not exceeding present 
prices, it is bound to have a prosperous future." 

The present prices referred to being 2^ pence per Imperial 
gallon, equal to 4 cents per w. m. gallon. 

With such testimony as that, and taking into consideration 
the fact that Great Britain enjoys the advantage of having two 
great competitive sources of oil supply — America and Russia — 
from which suitable oils can be obtained, in unlimited quanti- 
ties, with the prospect of the demand causing a reduction in 
price, it is quite safe to predict, notwithstanding the opposition 
still existing in high quarters, that before long water gas will be 
very generally adopted in the old country. 

As President Boardman in his address last year referred so 
fully to the advantages of the Welsbach burner, and as a paper 
on, " Some Experiences with the Lamp," is to be read at this 
meeting, I do not think it proper to say all that I otherwise 
might have said. 

Since our last meeting the burner has been largely introduced 
in Great Britain and Germany, and is now beginning .to make 
considerable headway in this country, some 30,000 having been 
placed in the city of Montreal alone. As we all know the great 
drawback to the introduction of the light is the fragile nature 
of the mantle, but the Canadian agent has informed me that 
the inventor is at work in the preparation of a durable mantle, 
which he has good hopes of securing, and which he expects at 
the same time will give double the candle power of the present 
one. If the anticipations of securing this increased illuminat- 
ing power are realized, it will be a marvelous light, as I have 
seen the original certificates of tests, made by the Government 
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Gas Inspector at Montreal, showing 34.58 candles per foot of 
gas, and of tests made by the inspector at Kingston, Ont., 
showing 31.37 candles per foot ; but I am strongly of the opin- 
ion, that there must be some mistake in these figures. I have 
had tests made in Toronto giving an average of 20 candles per 
foot. Of course these were new burners, and would, doubtless, 
somewhat deteriorate after being used for a time. 

Some progress has also been made in the use of the Welsbach 
burner for street lighting. The Gas World of September 22d, 
reports Mr. R. S. Galloway to have stated, before the Waverley 
Association of Gas Managers, at Portobello, Scotland, that the 
street lighting of Nicholson Square, Edinburgh, was with these 
lamps burning 31-4 feet of gas per hour, the lighting being 
done by means of a by-pass, obviating the necessity of opening 
the lantern. In the Journal of Gas Lighting for June 19, 1894, 
there is an interesting and detailed account of experiments with 
these burners for street lighting, in Weisbaden, Germany, by 
Herr Muchall, manager of the gas company there. The 
burners were in use during the winters of 1892 and i«)93, and 
the writer claims that, after paying for the chimneys, mantles, 
depreciation of burners, etc., the new system cost ai)Out the 
same as the old one, with an increased illuminating power of 
from 2 1-2 to 3 times greater than was afforded with the ordin- 
ary burners. The experiment to » light Rittenhouse Square, 
Philadelphia, with double Welsbach lights, referred to in a re- 
cent number of Lights Heat and Power ^ will be watched with 
great interest by all gas men, as most of us have been of the 
opinion that the field of street lighting would be almost entirely 
occupied by the arc light. I have had some of the burners, 
consuming 2 3-4 feet of gas per hour— instead of 5 feet con- 
sumed by ordinary burners — placed in street lamps in Toronto, 
for the purpose of testing them during the coming fall and 
winter, with a view, should the test prove satisfactory — /. ^., if 
the additional cost for mantles, breakages and lamplighting 
does not exceed the amount of gas saved — of offering them to 
the city, instead of lamps with ordinary burners, thereby giving* 
them about three times the light for the same money. 

The question as to whether gas companies shall recommend 
the general adoption of this burner at the risk of loss of con- 



Digitized by 



Google 



266 

sumption, or continue to use the old ones, is a pertinent one ; 
but to my mind the wiser policy is to adopt the burner which 
will give the largest amount of light, for the least money, and 
in the long run, this policy will best pay the companies. 

According to Herr von Oechelhauser, General Director of 
the German Continental Gas Company, it appears that America 
is vastly behind Germany in the development and working of 
gas engines, as in the former country there is but one engine 
to 7,500 of population, while in Germany, in 1892, there was 
one for every 900 of the population, the statement regarding 
the number per capita in use in America, probably being taken 
from Mr." Shelton's paper on "Gas Engines in the United 
States,* and he gives as the cause of the small number in the 
United States, that they cost more than steam engines, while in 
Germany they cost less. In giving this as the reason, however, 
he is in error, for undoubtedly the strongest competitor of the 
gas engine in America is the electric motor. 

I have been fully alive to the importance of the use of gas 
engines, and the cost of imported engines, owing to freight and 
duty being then prohibitory in the year 1880, my company, by 
agreeing to take a certain number, induced a Toronto machinist 
to undertake the manufacture of the " Otto " engine, and these 
were sold at a much lower price than they could have been im- 
ported for. With considerjible effort I was successful in getting 
about 70 introduced, in two or three years, of sizes varying 
from 2 to 12 horse power, but since the introduction of electric 
motors the number has not increased. As elsewhere, the 
charges of the electric light companies in Toronto, for power, 
are elastic. Their ordinary rate, however, is 4 cents per horse 
power per hour, while gas engines, with gas at our price— 90 
cents— cost only about 1.80 cents per horse power. The prin- 
cipal cause of the preference for electric motors is the small 
first outlay, being only one-third to one-half the cost of gas 
engines, as the following list of prices will show, and the fact 
that electric motors are leased at a moderate rental. 

Net prices in Toronto of gas engines : 2 horse power, $350 ; 
4 horse power, $450; 7 horse power, $600; 10 horse power, $775. 

•See Vol. X, No. 2, Page 232, Appendix, Page 29. 
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These were about the average prices in the United States 
some time since. I have, however, recently received quotations 
from a firm giving considerably lower figures. ' 

Net prices in Toronto of electric motors: J horse power, 
$65; I horse power, $85; 2 horse power, $110; 3 horse power, 
$150; 4 horse power, $175; 5 horse power, $200; 6 horse power, 
$250; 8 horse power, $300; 9 horse power, $350; 10 horse power, 
$400; II horse power, $450. 

Unquestionably gas engines ought to cost considerably more 
than electric motors, but I do not think anyone will claim that 
there should be anything like the difference here shown, and it 
would be to the interest of both manufacturers and gas com- 
panies if the former would come down in their prices. 

The adoption of gas engines for a greater variety of purposes 
than at present used for was discussed in the able paper of Mr. 
F. H. Shelton at the last meeting of the Association, and, 
amongst other uses, attention was directed to a field almost 
entirely unoccupied, namely, as gas motors for street car pro- 
pulsion, and a description was given of the Connelly Motor, 
said to be in about the shape they wanted it. I have written to 
both the Connelly Motor Company, Chicago, and the Connelly 
Engine Company, New York, for information on the subject, 
but could not obtain information of further satisfactory pro- 
gress. 

This subject was also referred to by my predecessor in his 
address. 

In a monograph on ** Progress in Gas Motors for Street Rail- 
ways," published in Light, Heat and Power for August, 1894, 
Mr. Frank H. Mason gives a description of the Luhrig car, 
with certain modifications, worked on the lines of the Tramway 
Company, at Croydon, near London, England, which appears 
to be a success. The statement is made that a motor car of 
that type was then being constructed (July last) in England to 
be carried to the United States for trial during the present 
month, but so far I have not seen a reference to it in any of the 
Journals. 

It would seem not improbable that a new and large field will 
be found for our product in this direction. 

Owing to the rapid increase in the number of electric street 
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railways, the subject of electrolytic corrosion of gas and water 
pipes, by return currents, has, naturally, attracted a good deal 
of consideration on the part of gas men and others, and an able 
paper, from Mr. I. H. Farnham, has been published in the July 
Quarterly^ and will be before you for discussion. Last year the 
Western Gas Association appointed a committee to consider and 
report upon the subject. The committee presented an able and 
voluminous report* at the May meeting of their Association, and 
very valuable suggestions were made as to the best methods of 
preventing the injury referred to. As an item of interest I 
would say that the Toronto Street Railway Company has shown 
every disposition to take measures to prevent injury to gas and 
water pipes and lead-covered telephone cables from this source. 
The following precautions have been adopted: At a point near 
its power house, a copper band, 12 inches by one-eighth inch, is 
fastened around a 20-inch gas main, the pipe having been care- 
fully scraped before the band was put on. After the band was 
placed, hot solder was poured on so as to leave no spaces be- 
tween the pipe and the band. This band was well clamped 
together and bolted, and from it five half-inch copper wires have 
been taken to the negative side of the dynamos in the power 
house. Connections have also been made from a water pipe in 
the locality in a similar manner. At seven different points, 
within a radius of a mile, where the traffic is the greatest, half 
inch No. 0000 copper wires are connected from the water mains 
to the rails, and are carried back, overhead, to the dynamos, 
and they are about to increase the number of these connections. 
Besides, numerous connections have been made between the 
rails arid water pipes — the rails are large, weighing 72 pounds 
to the yard, and are firmly imbedded in concrete, thus making 
the joint more secure. The railway has been operated by elec- 
tricity for over two years, and, although numerous excavations 
have been made, both by the Gas Company and the Water 
Works Department of the city, so far, no electrolytic action 
upon the pipes of either has been detected; nor, as far as has 
been acertained, has any injury resulted to the telephone com- 



' See Vol. XI., No. i, Page 29. 

'^ See Vol. XI., No. 1, Page 49, for Reference Appendix. 
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pany whose wires are underground, enclosed in lead pipes in 
conduits. The railway company has had in use, during the past 
year, 120 motor cars, and I am informed that the current aver- 
aged 2,000 amperes. 

Our record of membership shows that five more members of 
this Association have gone over to the silent majority. The first 
to pass away this year was .Mr. Thomas C. Hopper, who died on 
February 23d. He was for many years Superintendent, and 
from 1877-1887 President of the American Meter Company, and 
a Trustee of that company to the close of his life. He had 
large interests in a number of gas works. Mr. Hopper joined 
this Association in the year 1876. My acquaintance with him 
dates back to 1878, and in my business intercourse with him I 
had ever found him kind, courteous and obliging; a man thor- 
oughly up in all branches of his work. In a sense, his death is 
to me a personal loss, and I shall, with many of you, miss his 
presence at our meetings. 

Mr. Frederic A. Sabbaton, President of the Whitehall and 
Glens Falls Companies and President and Engineer of the East 
Albany Gas Light Company, Troy, N. Y., died on April 14th. 
He was one of the older members of the Association, having 
joined in 1873. He was an able engineer and thorough man of 
business, and was highly esteemed in the community for his in- 
tegrity and geniality. 

Mr. John H. Knowles departed this life at Richmond, Va., 
on the 5th of May at the advanced age of 78. He became a 
member of the Association in 1879. ^^ was gas inspector for 
the city for 11 years up to 1866. He was elected Superintend- 
ent of the City Gas Works in 1870, which position he retained 
until about 1886. His ability as a superintendent, his business 
capacity and energy and faithfulness in the discharge of his 
duties are highly spoken of, and he was much esteemed for his 
excellent qualities as a man. 

Mr. Paul S. Merrifield, Secretary-Treasurer of the American 
Meter Company, who joined the Association in 1879, died in 
Brooklyn, on the 12th of May last, after a short illness. He 
was held in high estimation by his associates, and his loss will 
be mourned by all members of this Association who had the 
pleasure of his acquaintance. 
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Mr. Frank H. Dyer, Manager Salt Lake City (Utah) Gas 
Works, died March, 1893. 

The Secretary only heard of his death about a month since, 
and has received no further particulars. He joined the Asso- 
ciation in 1891. 

Suitable obituary notices will hereafter be prepared by the 
Secretary. 

It is pleasing to note that, notwithstanding the numerous As- 
sociations in existence, the membership of the American Gas 
Light Association has steadily increased from 340 in 1888 to 
428 in 1893. However, it must be admitted that, with nearly 
1,100 gas companies in the United States and Canada, a total 
membership, including associates, of 428 is by no means a fair 
representation. The large additions to the Association of mem- 
bers in early manhood, having the advantages of a technical 
education in the excellent schools, now becoming so common 
throughout the country— advantages which many of the older 
members did not possess— augurs well for the future of the As- 
sociation, and to these younger members must we chiefly look 
to explore the inviting fields of investigation, for which their 
educational advantages and enthusiasm specially qualify them, 
and which their comparative leisure affords them opportunity 
for doing. 

The publication of the Quarterly Magazine^ containing not 
only the papers of members, to be read at the Association meet- 
ings, but papers and other items of interest from outside sources, 
lists of patents relating to gas, lists of gas light journals and 
classified indices of interesting articles in current literature, will 
doubtless be fully appreciated, and the publication in advance 
of the papers to be discussed at our meetings, affording ample 
time for their proper consideration, is obviously a very great 
advantage, and cannot but add greatly to the value of the dis- 
cussions. 

I should not be doing justice to our Secretary if I did not 
bear testimony to his marked ability, untiring energy and pains- 
taking industry. The Association is certainly fortunate in hav- 
ing a Secretary who, in addition to his other acquirements, is so 
well qualified to edit our Proceedings. 

Now, gentlemen, I fear that I must ask your pardon for hav- 
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ing so long trespassed upon your patience. You have a number 
of admirable papers before you for consideration, and I trust 
the present meeting will rank amongst the best we have ever 
had. 

The President — It has been customary to appoint a com- 
mittee on the President's Address. I do not know that I have 
made any suggestions of any particular worth ; but following 
the custom I will appoint on that committee: John P. Harbi- 
son, E. G. Cowdery and A. B. Slater. 

I will announce the nomination of the committee to select 
the next place of meeting. Immediately after the nomination 
is made I would like to have the gentlemen here suggest names 
of places for the next meeting in order that the committee may 
take them into consideration and report as early as possible as 
to the place. I will appoint on that committee: Walton Clark, 
the President-elect, J. P. Harbison, T. Littlehales, E. G. Cow- 
dery and C. F. Prichard. To assist you in the selection the 
Secretary will read the list of places where the Association has 
already met that you may not go too often to one place. 

The Secretary — The meetings of the Association have been 
held at the following-named places: The initial meeting was 
held at Cleveland in September, 1872; the first regular in April, 
1873, i" New York; then October, 1873, New York; May, 1874, 
Cleveland; October, 1874, Brooklyn; May, 1875, Washington; 
October, 1875, New York; October, 1876, New York; October, 
1877, Cincinnati; October, 1878, New York; October, 1879, 
Philadelphia; October, 1880, Chicago; October, 1881, Boston; 
October, 1882, Pittsburgh; October, 1883, New York; October, 
1884, Washington; October, 1885, Cincinnati; October, 1886, 
Philadelphia; October, 1887, New York; October, 1888, Toron- 
to; October, 1889, Baltimore; October, 1890, Savannah; Octo- 
ber, 1891, New York; October, 1892, Boston; October, 1893, 
Chicago; October, 1894, Washington. 

The following places were suggested by different members for 
the next meeting: New York, Hartford, Indianapolis, St. Louis, 
San Francisco, Denver. 

Mr. Fay — I hope the comniittee will name Denver as a suit- 
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able place of meeting, for I think that would be an elegant 
place. But, Mr. President, while I would be delighted to meet 
the members of the Association in Denver, I have a place to 
name which I think will please them better— the home of the 
old hero of water gas — Los Angeles, California. 

Mr. Graeff — I would like to supplement the invitation thus 
given to Los Angeles by stating that the prophet and apostle 
of water gas is to-day in Philadelphia, and expected to be here 
this morning, but feared it would be impossible. He promised 
that if he could not come he would send a message of condo- 
lence to one of his early pioneer societies. While Brother Fay 
knows that his invitation would be seconded by Professor Lowe, 
I will say that yesterday Professor Lowe desired me to state to 
the Association that if they would come west to California and 
meet in the city which is now his adopted home, he would give 
them such a glorious reception as this Association has never yet 
found — not even at Toronto. 

Mr. Clark — No one has yet mentioned the quiet little city 
on the Delaware. I suggest Philadelphia for 1895. 

Mr. Russell— I want to say that we would very much like 
to have the American Association come to St. Louis. They 
have never been there yet. VVe have hotels enough to hold 
them, would like very much to see them there, and hope they 
will come. 

The Association took a recess until 2 p. m. 



First Day — .Afternoon Session— October 17TH. 

The Association was called to order at 2 p. m. 

The Secretary — Mr. President, I have here to present a re- 
port of the Council on its action in respect to a proposal for 
honorary membership which has been considered by the Coun- 
cil, and is unanimously recommended to the Association for 
favorable action. The proposal is as follows : 

" We, the undersigned, respectfully represent to this Council 
that Mr. Allen R. Foote, of Washington, D. C, has by his 
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writings and acts shown himself to be such a person as most 
properly should be affiliated with this Association under Sec- 
tion 8 of our Constitution, and hereby submit his name for elec- 
tion as an honorary member of the American Gas Light Asso- 
ciation. As his interest in and efforts in behalf of the gas 
industry are so well and favorably known by the members of 
the Association, we believe it entirely unnecessary to present 
any evidence in support of our proposition." 

This is reported unanimously by the Council, and now comes 
before the Association as a proposition of the Council. 

Mr. Graeff— I move that this report of the Council be re- 
ceived and its recommendation adopted. No man in this 
country is more thoroughly and deservedly entitled to the 
thanks of this Association than is Mr. Foote. 

Dr. Amory— I second that motion. 

The President — It is moved by Mr. Graeff and seconded by 
Dr. Amory that the report of the Council recommending the 
election of Mr. Allen R. Foote to honorary membership be 
adopted. (Carried.) 

The President— Is the Committee on Place of Meeting 
ready to report ? 

Mr. Clark— Yes. The committee recommend that the 1895 
meeting be held in the city of Philadelphia. 

Mr. Jenkins— I move that the recommendation be adopted. 

Mr. Buckman — I second that motion. (Carried.) 

The President — I have received the following telegram : 

" To W. H, Pearson and Walton Clark^ American Gas Light Association^ 
Washington^ D. C: 

My heart is with you. Sorry I cannot attend in person. I extend greetings 

to you alL 

T. S. C. Lowe." 

Have we any message in reply to send to this venerable water 
gas man ? ^ 
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Mr. Graeff — I move that the Secretary be instructed to 
wire back, " God bless you.'* 

Mr. Boardman — I second the motion. (Carried.) - 

T he Secretary subsequently wired as instructed. 

The President — The next item of business will be a paper 
by Mr. Walton Clark on the Public Ownership of Gas Proper- 
ties. Is it your desire that this paper shall be read or taken as 
read ? It has been already published in the Quarterly. 

Mr. Clark — Permit me to say that there is not going to be 
time between now and to-morrow night to read thirteen papers 
and discuss them; and if the gentlemen have read these papers 
through it would be better to take them as read. 

Mr. Thompson — Inasmuch as Mr. Clark's paper has been 
published in the Quarterly I move that it be taken as read. 

Mr. Slater— I second the motion. (Carried.) 

The President — Mr. Clark has given us a very able paper 
upon a very important subject. Doubtless many of you have 
thought it up; and we shall be glad if you will be prompt in 
your remarks, for there is a great deal yet to be done before we 
get through. 

Mr. Thompson — Of course Mr. Clark fully appreciates that 
there is no discourtesy intended to him by the motion that his 
paper be taken as read. I would like to ask him to tell us what 
difference there exists in the voting qualification between Eng- 
land and America. That is a consideration which bears upon 
one of the questions with respect to municipal organizations for 
commercial purposes. 

Mr. Clark — I cannot answer that question. I do not know 
what the difference is in the voting qualifications between Eng- 
land and America. 

Mr. Littlehales — I do not see that that touches the ques- 
tion very much. It seems to me that it is a question of capi- 
talization rather than a question of taxation. 

Mr. McKeige — I have not had time to glance over this paper 
written by Mr. Clark. Perhaps tjiere are others here who have 
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been very busy for the last few weeks and have not had time to 
read Mr. Clark's paper as carefully as they might. That has 
been my experience. Perhaps Mr. Clark will give us a summary 
of his paper so that we may discuss it more intelligently. 

Mr. LiTTLEHALES— I think it will be found one of the draw- 
backs in taking papers as read, that we shall lose interest and 
lose the value of the discussion which often is a very import- 
ant addition to the paper. However able a paper may be theref 
are always two sides to the question presented; and hearing a 
paper read gives us the advantage of bringing out the other 
side. 

The Secretary— This paper was published in the July num- 
ber of the Quarterly, so that the members have had three 
months to digest it; and it would be well for the members to 
distinctly understand that in the present method of publishing 
the Proceedings if a paper appears in one number of the Quar- 
terly it is expected that all the members will read that paper 
carefully, digest it thoroughly, write out their discussions of the 
subject treated, and send them in to be published in the next 
issue of the Quarterly — if there be one previous to the meeting. 
Then the matter will be opened out most thoroughly for discus- 
sion at the meeting. It is intended by the present method of 
publishing the Proceedings to have first the paper, then a 
counter-paper, a supplement, and an appendix if you like; and 
in that way to have a subject threshed out in the Quarterly 
as thoroughly as possible before the meeting. 

Mr. Brown — I will ask the Secretary about how soon we 
may expect to see the report of the Proceedings of this meet- 
ing in the Quarterly. 

The Secretary— It is expected that the report of this meet- 
ing will appear in the January number. The Quarterly is in- 
tended to be issued the first of January, April, July and October; 
and the next issue will be in January. 

Mr. Jenkins— It is quite evident that the intention of the 
Secretary in respect to this paper has not been carried out by 
all the members. I do not see very many memoranda which 
have been offered in the Octojijer Quarterly; nor have they been 
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brought here, as is very evident. I move that Mr. Clark's paper 
be read. 

The President— That matter has been already settled. It 
is supposed that the members will bring their Quarterlies with 
them to the meeting — after having read the papers and made 
their memoranda for discussion. 

Mr. Jenkins— It is very evident they have not done so. 

The President— That is not the fault of the Secretary. 

Mr. Jenkins— No; of course not. 

Mr. Coggshall — It is no fault of the Secretary; but I pre- 
sume that not one-half of the members have brought. this paper 
with them. I have forgotten mine. We have got to have the 
subject fresh in our minds by having the paper read as a w'ay 
of opening the discussion. The discussion had on a paper is 
oftentimes quite as profitable as the paper itself. I move a re- 
consideration of the vote by which we decided not to have Mr. 
Clark's paper read. 

Mr. Boardman — I second that motion. I was waiting very 
patiently for those who have read this paper and have prepared 
themselves to discuss it to rise to their feet (after the motion 
was carried to consider it as read) and go ahead and discuss it. 
But I have waited in vain. Those who have risen to their feet 
have been those who are frank enough to say that, while some 
have read it, others have not had time to do so, and that they 
would like to have their memories refreshed. Unfortunately 
my number of the Quarterly containing this paper has been 
hunting for me over the country for the last three months, and 
I have not really had time to see it. The subject treated by 
Mr. Clark in his paper is one which is really too important for 
us to take up without being thoroughly familiar with the paper, 
and refreshing our. memories with regard to it. Mr. Clark is 
eminently qualified to add much to our information on this sub- 
ject. It is a burning question with us, because, as I am sorry 
to say, the communistic tendency in municipalities is growing 
stronger every day; and unless we are thoroughly informed upon 
this all-important subject we may suffer. I hope this paper will 
be read for the information of those who have not read it, and 
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for the refreshing of the memory of those who have read it. 
Those who have read it and are ready to discuss it will be in no 
wise injured in their discussion by hearing it read again. 

(The motion to reconsidej was carried.) 

Mr. Coggshall — I move that the paper be read. 

Mr. Jenkins— I second that. (Carried.) 

The President — Mr. Clark will now have the kindness to 
come to the platform and read his paper. 
'Mr. Clark then read his paper on 

PUBLIC OWNERSHIP OF GAS PROPERTIES. 

(See Vol. XI., No. i, Page 67.) 

The President — You have listened to a very able paper, and 
it is now open for discussion. 

Mr. Clark — I wish to state that I used the Wheeling figures 
for 1891 because I was unable to obtain any later report, 
although I have made several attempts directly and through 
others to get the reports. I wrote within the last month to 
Bellefontaine, Wheeling and Hamilton for reports from those 
municipal works, but received a reply from Bellefontaine only; 
and the information obtained was too meagre to enable me to 
make an analysis, although they claimed to make four per cent, 
on the value of their plant. 

Mr. Boardman — In listening to that paper there were two 
points that struck me as being pertinent that might be added to 
the many valid reasons against the municipal ownership of gas 
works. In the first place, if a municipality owns the gas works 
it should be for the benefit of all the individuals composing the 
municipality. In every municipality there are a certain number 
who pay the general taxes, but who do not burn gas. If the 
municipality makes money upon its gas works by charging the 
consumers a certain amount for their gas, then it is making 
money out of the few who burn gas, or it may be the majority, 
but it is not all. Thus they make money out of those who burn 
gas for the benefit of those who do not. If, on the other hand, 
it charges less for the gas consumed than it costs to make the 
gas, it has to make up the deficit by general taxation. It seems 
to me that the only equitable way of managing gas works is to 
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manage them for the benefit of every consumer, but that the 
general public should be taken in as consuming, and the rate 
per thousand should be controlled per capita. In no other way, 
it seems to me, can an equitable division of the burden of 
municipal control be arrived at. In the next place, the munici- 
pal ownership of gas works might be countenanced if gas were 
the only source of illumination. But it is not. The strongest 
competitors which gas has are petroleum oil, burned in lanips, 
and electricity. The moment a municipality becomes the owner 
of a gas works it is jealous of the right to supply illumination 
to its inhabitants; and it handicaps the people from taking elec- 
tricity, which some may prefer, or oil, which many may prefer. 
In other words, it uses its immense power to force the use of gas 
as an illuminant upon its people for the profit there is in* it; and 
in that way the people are deprived of the natural and fair com- 
petition which a gas company has to encounter with other illu- 
minants. In that way I think there is an injustice to the people 
at large. I can appreciate, as some of the rest of you can, that 
the municipal ownership of a water works is a question which 
has more on the side of the municipality; but in respect to gas 
works (as gas is only one of a number of illuminants) I do not 
think that municipal ownership should be allowed to hamper 
private enterprise. I think it is a danger and a harm to the 
general public when a municipality owns its gas works. 

Mr. Jenkins— If the city owns its own gas works then it 
should put that plant in such condition as to carry gas to every 
point in that city where there is a tax payer. The tax payer at 
the extreme end of the city, where there may be two miles of 
unoccupied street, has just as much right in that respect as the 
man who lives in the middle of the city. 

Mr. Boardman — The gentleman is right, but his argument is 
not very strong — that it is an injustice to none but the tax 
payers. 

Mr. Williams — In Mr. Clark's paper there is one point that 
might be enlarged upon. He says, "A municipality may rea- 
sonably exact from the gas company valuable concessions in 
return for an insured exemption from gas competition." Fol- 
lowing out this line I would suggest that the authorities should 
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protect the consumer by requiring the gas company to furnish 
a gas free from impurities, and of a standard illuminating quality 
at a fair price. They may have an inspector of the gas, and of 
gas meters, with all the implements for testing the gas and the 
gas meters properly. No company would object to having such 
an inspection made providing the inspector was a capable and 
conscientious man, and did the work thoroughly and honestly; 
not a ward politician, without any knowledge of the business, 
but who was simply a tax gatherer, and distributed his badges, 
without making any test whatever, to those who paid the largest 
fees. Then the authorities may appoint an inspector of all 
house piping and fixtures who should see that all gas piping was 
done in a proper manner, of a sufficient size for all the require- 
ments, free from traps, and perfectly gas tight. The cost of 
this should be borne primarily by the house owner; one-half, or 
a fair proportion, to be paid by the gas company to the said 
owner upon the introduction of the gas and the surrender of 
the inspector's certificate. The authorities should protect the 
gas company from opposition gas companies by refusing to 
grant a franchise to more than one company, provided that one 
complied with the proper requirements. They should also pro- 
tect the property of the gas company from injury by irrespon- 
sible or careless contractors for sewer or other excavations, by 
inserting in their contracts and permits for such work a clause 
to that effect, and require bonds for the faithful performance of 
the same. It is my opinion that if proper legislation were car- 
ried out on these lines the results would be better for both pro- 
ducer and consumer than for the authorities to attempt the 
manufacture and distribution of gas on their own. account. 

Mr. Littlehales— It seems to me, Mr. President, that the 
whole question is boiled down into a simple matter as to the 
difference-at which the municipal corporation can borrow money 
and that which is paid by the gas company in dividends. For 
the sake of the argument assume that the municipality can bor- 
row money at four per cent., and assume for the sake of the 
argument that the average dividend paid by the company is 
eight per cent.: that would mean that they would save four per 
cent, interest on their capital. Now we are to set off as against 
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that the loss that will arise to the municipality from the lack of 
continuity in the management; and that is a very serious loss. 
However intelligently an aldermanic body may manage its 
affairs, and however honest it may be in its work, still the body 
is a changeable organization; and from year to year one com- 
mittee undoes what a former committee has done.' I have oc- 
curring to my mind just at the moment an incident bearing that 
out which occurred in a city that I know of, where one commit- 
tee started out on a public experiment of great advantage, which 
was rather a risky undertaking, and possibly a little in advance 
of the time; but they spent about half a million of dollars in 
the effort to push the thing through. The next committee, 
coming in the year afterwards, said that the former committee 
must have been crazy; this is too big a thing for us; we must 
shut down on it. The third year another committee comes in 
and says: If this last committee had only had sense enough to 
have continued what the first committee began, we would have 
had a great public improvement. They tried to go back and 
continue the work of the first committee. And so, from year 
to year, money was sunk until about a million dollars had been 
expended, and no desirable result following it. Now, follow 
that same plan in a gas committee (even assuming that the gas 
cammittee was evefything that could be desired) and you will 
find that the lack of continuity is going to be a very serious 
loss — far more than four per cent, per annum. The board of 
directors of the gas company continuing in authority from year 
to year can look ahead and steer the business accordingly. I 
think that is a feature of municipal control that Mr. Clark some- 
what overlooked. It is a very important one. I take the view 
of Mr. Clark, that if a municipality owns the gas works there is 
no justification for doing anything more than charge a price for 
gas sufficient to pay a fair interest on the capital invested — 
simply that, and nothing more; and the gas should be sold at 
as nearly cost price as will cover that. 

. Mr. Harper — We may look for information in this matter to 
England and Scotland. I am familiar with the operation of 
municipal plants in Manchester, England, and Edinborough, 
Glasgow, and Aberdeen, in Scotland; there they are supplying 
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both gas and electric light; each being charged for at a price 
that will pay the cost of manufacture, and a fair interest on the 
investment, and leaving to the consumer of either the electric 
light or gas light to express his preference in the matter. Mr. 
Littlehales might have answered that (drawing information from 
the same source) by saying that the general management by 
municipalities of gas works in Great Britain and Ireland is 
always a continuity of management, inasmuch as the committee 
do not all retire in one year, but only a certain proportion of 
the mem6ership, and the rest of them remain, and in the light 
of their experience and greater information can always guide 
the deliberation of the committee. 

Mr. Boardman — As Mr. Harper is familiar with the results 
of municipal ownership abroad I would like to ask him this 
question: Do the gas companies in the cities he has mentioned 
make a profit on their undertakings; or do they make a loss? 
And, in either event, what is the profit, if any is derived, applied 
to; and how is the loss made up? 

Mr. Harper — In reply I would cite just one instance. The 
city of Manchester a few years ago, when prices of residuals 
were so high, made a profit from gas manufacture of something 
like fifty-two thousand pounds per annum; and the money was 
applied to public improvements. At the present time I think 
the profits are cut down to something like half that sum, but 
those profits are still devoted to public improvements. 

Mr. Boardman — That merely goes to emphasize my argu- 
ment that the sum of fifty-two thousand pounds, plus the cost 
of the light for the whole city of Manchester, was taken out of 
the pockets of those who burned the gas. 

Mr. Littlehales— The fact that the members of the com- 
mittee hold office for two or three years somewhat obviates the 
difficulty. This largely holds good in England, where members 
of a corporation are elected for two or three years, and so many 
retire annually; and as a general rule I think this is the condi- 
tion of affairs on the Continent; but it was as to this Continent 
that I understood the paper applied. 

Mr. Taber— I would like to ask whether there are any gas 
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undertakings in the West and South which are being sought for 
by the municipal authorities. So far as New England is con- 
cerned I might almost say there are none, I know of but two 
that have been taken in, or taken over perhaps, by municipal 
authorities in Massachusetts during the past year, and that was 
done solely and entirely in order to get possession of the elec- 
tric light plant. The gas plants, as the parties themselves told 
me, were secondary considerations. At one of the hearings be- 
fore a committee of the legislature in Boston last winter I 
noticed that almost every thought expressed in the arguments 
related entirely to the electric light interests; and it seemed 
that the desire of the municipalities was for electric light, not 
for gas. I am npt fully informed as to the West and South; 
but I know that it is the case in New England. So that as a 
practical question the municipal ownership of gas works has 
not come up yet before the New England authorities. 

Mr. C. J. R. Humphreys — One thought occurs to me with 
regard to the matter of interest of which Mr. Littlehales speaks. 
It is true that corporations can to-day borrow money very 
cheaply; but I have frequently heard the statement made by 
the capitalists that the reason they are willing to pay a high 
price for a low interest bearing bond of a municipality is be- 
cause a municipality is not engaged in any trade; but that if a 
municipality were to go into any trade eventually, then they 
would not pay any more for a municipal bond than they would 
for the stock or bonds of a corporation. I am inclined to think 
that you will find that would work out that way in practice. If 
several of the smaller cities were to invest very largely in light- 
ing plants I think it would be found they could no longer bor- 
row money at the same rate of interest they can now; and then 
the so-called advantage would very greatly disappear. 

Mr. Keppleman — Mr. President, I have been a member of 
the city government of Reading, Pa., for the last fifteen years — 
for the first five years as City Clerk, and for the last ten years 
as a meniber of the Board of Aldermen; and I still have four 
years ahead of me to serve. While.it is not for me to say what 
sort of a legislator I make, I am not too modest to say that in 
my humble opinion no city ought to indulge in any commercial 
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venture. I have had experience enough in municipal matters 
to show me that it is not so much a question of four per cent, 
bonds, or of dividends, as it is of management. I am quite 
satisfied that no gas consumer would be served a quarter as well 
by a municipal corporation as it is served by a private com- 
pany. At the last session of the Pennsylvania Legislature a 
bill was presented looking to the creation of a Gas Commission 
for our State. I will say that I will hail it with a great deal of 
satisfaction when a commission is created in Pennsylvania; for 
I believe that a commission will stop this agitation of the ques- 
tion of municipal control better than anything else that we can 
do. And, without knowing anything at all about it, I will say 
that I believe that in Massachusetts they do not talk half as 
much about municipal control as we do in Pennsylvania. I be- 
lieve that such a commission would stand between municipal 
control and communism. I believe that is the cure we have got 
to look for. Notwithstanding the petty annoyances that a com- 
mission may bring about, and the little disagreements that may 
result, I think we had better stand those than stand this public 
agitation all the time. 

Mri. CoGGSHALL— If the gentleman lived in the State of Mas- 
sachusetts he would not feel the need of any commission. I 
want to say in relation to what the President of the Association 
in his address this morning said as to the class of men who con- 
trol city affairs in England, that we do not get such a class of 
men here. This is known to everyone connected with any city 
in Massachusetts or New York. When we read the exposition 
now being made before a committee in New York as to munici- 
pal matters we are led to inquire, if New York had owned its 
gas works what would they be paying for gas to-day ? Two 
dollars. 

Mr. Addicks — As I understand the theory there are two im- 
portant points which consumers urge when they flavor municipal 
ownership. One point is the cost of gas. They wish to reduce 
the cost. But I think that as a rule consumers realize that they 
get gas at a less cost under private management to-day than 
they would under municipal management. But there is another 
reason to be urged against municipal control. That is the con- 
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stant digging up of streets, and the matter of repairing the 
pavements after they are dug up. I do not refer now to the 
competition; I do not wish to touch upon that subject; but I 
refer to the ordinary work of gas companies. I leave it to every 
manager of gas works to say whether the services in streets are 
placed back in the most perfect manner. Do not let the city 
set an example for the gas company in that respect, but let the 
gas company set an example for the city, and then insist that 
the water company shall keep up to that example. 

Mr. Fodell — In the matter of repairing the streets I will 
say that the city in which we have our works is amply protected 
by provisions in the grant or charter which obliges the company 
to repair the streets under the direction of the city. That is a 
point stronger than any stated in Mr. Clark's paper. But there 
is another aspect of that question. Several grounds have been 
mentioned in favor of the city owning the gas works, and it has 
been said that they can protect the people better. Now, are 
there not other things that the people use in respect to which 
they require protection, as well as light ? How about their 
bread ? As Mr. Clark says, we are going into communism. 
Certainly bread is more important than light. Why not then 
in every city have a large bakery, and so carry out that argu- 
ment ? Where would it lead to ? To communism. 

Mr. Jenkins— I find, Mr. President, that the general public 
go into details very loosely in considering the question of what 
it costs to run gas works. We in Columbus, Georgia, are stirred 
up over the question of the municipal ownership of water works; 
and I have taken special pains to be on the opposite side to the 
city. I have always- taken special pains to impress upon my 
friends in Columbus what would be the profit if the city owned 
and managed the gas works, and I have sought to ascertain 
what are the detailed expenses; and no one of them that I have 
yet seen has been able to give me any detailed statement of 
what the expenses would be. And I think that the general 
public as a rule go into these things just in that sort of shape. 
They will do anything to have the city take hold of such mat- 
ters. They read the statement, or the claim, that the water 
works company has made an enormous profit in the last two 
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years, and they at once ask themselves why the city cannot do 
the same thing. And yet the Columbus Water Works has only 
paid one dividend in ten years. 

The President— Mr. Clark will close the discussion on his 
paper. 

Mr. Clark— There seems nothing in the remarks of the gen- 
tlemen to call for a special response from me, but I desire to 
cite, onthe effect of municipal ownership, and the reliability of 
some self-constituted authorities on the subject, a single in- 
stance.' Prof. Bemis of the Chicago University went down to 
Ohio and investigated the Bellefontaine gas plant. He wrote 
a letter upon the subject, and among other thingssaid he found 
that with an ordinary photometer at the works the gas regis- 
tered about twenty-two candle power. I followed Prof. Bemis 
to the Bellefontaine Gas Works, and took with me a photometer 
of the most improved pattern. I tested the candle power a 
short time after Prof. Bemis had made his test. He made his 
test at a hotel where he said the gas was consumed; and I made 
my test at what I assume was the same hotel, or at one of the 
hotels in the town. My test showed that the gas was under five 
candle power. I had every appliance for insuring accuracy. A 
gentleman now in this room, Mr. Brown of the Progressive Age, 
was with me. He is not a photometrist, but saw what I did, 
and took part in it. But I did not like to trust that statement 
to anybody; and so I wired to Virginia, to one of my assistants, 
Mr. Page, a member of this Association, to come and make a 
test. I had in the meantime been down to the gas works, and 
told them what I was there for; that I did not take any stock 
in municipal control; and that I was there to find out what I 
could about it. By the time Mr. Page reached Bellefontaine, 
about two days later, the candle power was something over 
eight. I met him at the depot, told him nothing about what 
the candle power was, but took him to my room in the hotel. 
He made a test of the gas there with a hundred inch bar pho- 
tometer, and it was within a few tenths of the candle power of 
the last test. With this ordinary photometer used by Prof. 
Bemis I found that when the candle power was between eight 
and ten I could make the flame rise to the top of the photo- 
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meter— the photometer being a colored glass chimney, with col- 
ored figures upon it, superimposed upon a brass base, and hav- 
ing an alleged governor underneath. It was not as reliable as 
the ancient method of weighing a hog— by balancing the hog 
against a pile of stone, and then guessing at the weight of the 
stone. I speak of this not so much to show what the Bellefon- 
taine gas works are doing, as to warn you against accepting the 
statements of men who are talking about matters not directly 
concerning their own line of business. 

On motion of Mr. Evans, seconded by Mr. Boardman, the 
thanks of the Association were voted to Mr. Clark for his paper. 

The Association voted to accept the invitation of Mr. Prince, 
a photographer, to stand for a group photograph on the steps 
of the Treasury Building to-morrow morning at half past nine 
o'clock. 

The Secretary— There is one paper that was requested to 
be read before the Association, and has been printed in the 
Quarterly — a paper on " Taxation," by Mr. Allen R. Foote. 
Mr. Foote is in poor health at the present time, and has re- 
quested that he be excused from reading the paper. In view 
of the fact that it has been printed in the Quarterly, and every 
member has no doubt received a copy of it, I move that Mr. 
Foote be excused from reading the paper. 

Mr. Addicks— In addition to that I would move a vote of 
thanks to Mr. Foote for his paper, and that the Secretary be in- 
structed to communicate the thanks of the Association to him. 

Mr. Graeff — I second the motion. (Carried.) 

The Association then adjourned to Thursday, October 19th, 
1894, at ten a. m. 



Digitized by 



Google 



277 



Second Day — October 17TH — Morning Session. 

The Association met at 10 o'clock a. m. 

The President — The first business this morning will be the 
reading of the paper by Mr. Frederick Egner, entitled "Ob- 
servations on Sundry Methods of Making Water Gas from 
Bituminous Coal." ' 

Mr. Egner then read his paper and supplement. 

(See Vol. XI., No. i, Page 58, and No. 2, Page 169, and please 
note the following corrections: In No. 2,. Page 170, in the table, 
Reference No. 6, second column from right, should be 80,000, in- 
stead of 180,000. Reference No. 9, third column from right, 
should be 26.0, instead of 25.0. On Page 171, fifth line from 
top, "No. 10," should be " No. 8.") 

The President — This interesting paper is now before you 
for'discussion, and we shall be glad to have you freely take part 
in that discussion. There are some water gas gentlemen here 
who will no doubt do so. 

Mr. Egner — It is necessary to make a further explanation 
with regard to this paper. I met some gentlemen at the head- 
quarters who took exception to one of the processes touched 
upon. I wish to do injustice to no one, and for that reason I 
say that that particular process was, as I stated, and as you 
have all heard from the paper, then in its experimental stage. 
I have seen a pamphlet and drawings of it since which are very 
different from the original process, and it may now produce the 
results which are claimed for it. The matter I have given was 
based on information given me, and what I saw stated in the 
papers as absolutely so. I might go on further with .the ex- 
planation and call up a matter that I saw recently published in 
some of our gas journals, in Lights Heat and Power ^ for instance; 
but I am afraid it would take up too much of the time of the 
convention for me to do so. I want to say, however, that the 
figures I have given are so, and I can prove them, partly over 
the signature of the general manager of the company. The 
process, by the way, has been largely improved. I am not at- 
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tacking it as it is now; I am only saying what it was at that 
time. I have not seen it since, but I have seen the drawings; 
and a statement was made then over the signature of the gen- 
eral manager of the company; and I got my information partly 
from conversation with the superintendent of the works. He is 
now in the hall, and I do not think that he will gainsay what I 
have said. I want you all to bear in mind that the process is 
now entirely different. The same inventor has associated with 
him another gentleman, and they have apparently gotten up a 
very good apparatus. I have been told that my figures as to 
coal were not right. After the paper was printed in the Pro- 
ceedings my attention was called to the fact (by Mr. Blodget 
and by Mr. Loomis) that the coal given was not correct; that 
the coal as I stated it was per thousand of fuel gas; and that 
per thousand of commercial gas it would have been much less. 

Mr. Gartley — There is one point about Mr. Egner's paper 
that I would like a little information on. Of course I know 
that Mr. Egner is too experienced to be caught by a general 
statement. I would like to ask him whether in the process he 
describes "as being the one in use near New York, and which 
uses the Sterling coal, he knows for himself that the data given 
in connection with that is correct; or whether he has accepted 
the statement of some one connected with the company. 

Mr. Egner — I would say that the figures were given to me 
by the superintendent of the works. I frequently visited the 
works. I believe the figures given to me by the superintendent 
to be correct because in a process very similar to it our results 
were even a little better than he claims. 

Mr. Gartley — He speaks of using Sterling coal, and says 
that about five per cent, of that coal was taken away when 
cleaning. I want to ask him whether that five per cent, is the 
only refuse that comes from the apparatus. 

Mr. Egner — No; for I have been informed that some of the 
tar and oils are used for fuel also. 

Mr. Gartley— I refer simply to the coal. 

Mr. Egner — About five per cent, of the coal that becomes 
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cooked in the generator was used under the furnaces. That 
was the information I was given. 

Mr. FoRSTALL — Mr. Egner speaks of twelve pounds of fuel 
being used in the boilers to supply the steam. I would like to 
ask him if that steam is simply the steam supplied to the gen- 
erators, or steam that is used all over the works for running the 
engines, pumping, heating, etc. 

Mr. Egner — In my experience it was all the steam used. 

Mr. Addicks — I would like to add to Mr. Egner's statement 
the results obtained from the Flannery apparatus in works with 
which I am familiar. The coal in the generator, making 930,- 
000,000 feet per year, was 34.55; the oil (which is naphtha) is 
4.73; candle power of the gas, 25.68. That coal includes six 
per cent, added for shortage. The measurement of the oil is 
the measurement at the shipping point, and not as received by 
the company. In order to make it plain 1 will have to add the 
coal for the boilers, which amounted to 12,61. We did not do 
very well, according to Mr. Egner's statement, so far as the 
boilers are concerned. I will explain, however, that there is not 
a pound of fresh coal used in the boilers outside of the coal 
slack which comes in the hard coal. The remainder consists of 
screenings which come from the generator. In other words, the 
total fuel coal for the entire year amounts to 47.16. That was 
made up of the shavings that came from under the purifying 
boxes, adding in 0.47 of a pound. In detail, the coke under the 
boiler was the coke used for screening out the tar, and amounted 
to 0.08 of a pound; the coal screenings in the boiler amounted 
to 0.97; the cinders amounted to ri.09; shavings, 0.47; total 
fuel oil, 12.61. 

Mr. Egner— I think that Mr. Addicks' results with the Flan- 
nery apparatus are exceedingly good. The results I gave were 
from averages of four months' work with from six to eight gen- 
erators; and while I know that the work could have been im- 
proved, I must say that Mr. Addicks' figures are very good 
indeed. As to the coal used for steam, as I remarked in the 
body of the paper, that depends largely upon the boiler. If 
you have a plain cylindrical boiler surrounded with brick it will 
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make all the difference in the world, even the firing of the 
boiler itself. 

Mr. Addicks— I think that the amount of coal under the 
boiler depends so much upon the location that it is hard to 
bring it into any figures. Some works are very large and are 
exposed to severe snow storms, and as it has been remarked 
here the steam is required to take care of the plant a larger- 
number of days in winter than ordinarily. 

Mr. Gibbons — Referring to Mr. Egner's statements with re- 
gard to the use of one apparatus I would like to say for the in- 
formation of the gentlemen here that I was present with Mr. 
Egner at the time, and gave him the statements with reference 
to the working of the apparatus. And lest members of the As- 
sociation should go home with a false impression, such as his 
statement would make, concerning the apparatus in question, 
unless some further remarks were made, I will ask permission 
to make some friendly criticisms as to the condition of the 
machine as I found it on February ist, 1893, when I arrived at 
the plant. First, with regard to measuring the gas. The gas 
was measured by a scale on one of the columns of the relief 
holder, and not by the meter. Shortly after arriving I had the 
meter repaired and put in operation; and when I presented my 
quarterly report to the directors of the company on April ist, 
1893, I estimated that 67 per cent, of all the gas made up to 
that date was unaccounted for. That was to the date of the 
starting of the meter. From the date I started the meter, on 
the 1 2th of March, to the ist of April, I estimated that nine 
per cent, of the gas made from that date was unaccounted for. 
However, on the ist of July, when I had the meter in operation, 
I was. led to believe that the first part of the statement, as to 
the 67 per cent., was too high, while the latter part of the state- 
ment was too low, as the loss by shrinkage in condensation be- 
tween the station meter and the consumer's meter was i/j per 
cent. The second criticism that I wish to make on th^ machine 
is that the outlet from the machine — a twelve inch outlet— was 
connected to the six inch inlet of the relief holder without a 
valve intervening. I therefore found when I arrived at the 
works that I could not make gas and exhaust it from the relief 
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holder at the same time. In order to repair this defect I was 
connecting a twelve inch wrought iron pipe when Mr. Egner 
arrived. A second defect that I found in the machine and tried 
to repair, and partially did so, was that the overflow pipe from 
the hydraulic main was only two inches in diameter; and that 
pipe was also intended to carry the waste water and residual 
from three scrubbers, besides the hydraulic main, and to carry 
it almost on a level for about sixty feet, from the outside of the 
building to the relief holder. This was caused in part by the 
fact that there was a permanent injunction restraining the com- 
pany from emptying their water into the creek— the only place 
they had to empty it— and so they were obliged to carry it a 
distance in order to have it soak away in the ground. When I 
arrived at the works they were making gas, according to the 
weekly statement, for seventeen cents and a slight fraction for 
the material. The first week I made gas, according to the 
holder registration, for sixteen cents and a fraction for the mate- 
rial. However, after getting the machine into proper operation 
I never succeeded in making gas for less than twenty-two cents; 
and I did that with soft coal, with screened nut coke, using 
Pennsylvania crude oil. During the ten months I was at the 
works I only used one car of anthracite coal. I was using that 
when Mr. Egner visited the plant. I obtained with that anthra- 
cite coal, as I imagined, the best and the worst results obtained 
during my stay at the works, viz. : twenty-one cents and a frac- 
tion, and twenty-eight cents and a fraction, per thousand, for 
material. All these defects which have been mentioned in the 
machinery have now been remedied by the inventors, and the 
machine now looks to me quite practical; and I assure the As- 
sociation that they can make a good candle gas with bituminous 
slack with the process I refer to. 

Mr. Hauk — It appears that the figures given by Mr. Egner 
are somewhat misleading; and as he has just stated that the re- 
sults recently obtained are entirely different, it seems to me that 
further discussion is unnecessary so far as that apparatus is con- 
cerned. There is one point, however, in the paper that I wish 
to call attention to. "While Mr. Egner says that the real facts 
as they now appear are different, the facts which he states are 
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not the new facts as they now appear; and had he given the facts 
as they now appear, so far as that process is concerned, they would 
have proved satisfactory. But the explanation he has given 
covers that point. 

Mr. Loomis — As I understand Mr. Egner's paper it was a 
comparison of a soft coal apparatus with an anthracite coal ap- 
paratus. He gave his figures with regard to the work at Wil- 
liamsburg. At that time part of the gas made was coal gas, and 
part was water gas from the generators that we erected there. 
Since that time, and during the summer, the entire works have 
been running on water gas altogether. The last month's state- 
ment in regard to the amount of coal that it takes per thousand 
feet of commercial gas is thirty-one pounds in the generator, 
and nine pounds including everything else — the steam used for 
hoisting coal, pumping water, and for everything that is done 
about the works; making a gross of forty pounds. The gas 
made at Williamsburg is carbureted in the retorts. The oil is 
carbureted in the retorts, and the gas is made in the generator; 
4.81 of oil includes all the drip oil and everything that is used 
outside of the producer gas made in the generator in carburet- 
ing the gas. That includes the entire amount used. 

Mr. Bowen— Mr. President, in the papers presented by Mr. 
Egner we must take issue with his manner of comparing results, 
or rather his method of obtaining results, to be used in com- 
parison. In the tables given in regard to the apparatus desig- 
nated No. 7, it would be interesting to know just how the results 
therein mentioned were obtained by Mr. Egner. He states in 
"Remarks" that the process was "Experimentally," conse- 
quently one would hardly expect him to place it in comparison 
with machines on which he gives us "year's average." 

In the tables given when soft coal apparatus was being con- 
sidered it would seem more proper to have given only those 
using soft coal, and on the question of hard or soft coal, then 
a different comparison could easily have been reached. 

As will be seen, coke is used in No. 7 statement not for gen- 
erator use, but for fixing purposes, and this is one feature that 
in Mr; Egner's observations he has overlooked, and is a very 
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important feature. The proportion of slack to coke used varies 
in different size machines, from 5 to i, to 3 to i. 

The manner of producing gas by the Rose-Hastings process 
is essentially different from the others in the fact that the gas 
is differently treated during progress from generator to seal. 
While blasting, the products of the gas coal are utilized in the 
machine, thus bringing the loss of heat units to a minimum, 
and the heat is stored in checker brick, which are placed in 
every available space. Then the carbureting is done in hot fire 
brick and the gas immediately passed through the red hot coke, 
there undergoing a change intended to add to the stability of 
the gas and the candle power by reason of the action of the red 
hot coke on the oil vapors contained in the gas. 

The machine here quoted has never had an opportunity of 
running to its full capacity, and the results we can give are but 
for intermittent work; but we are sure the results given could 
be very much reduced by steady and constant work. We give, 
however, reports from three different machines whose results are 
such as to show what has been done. 

Coal. Coke. Oil. Candle 

lbs. lbs. galls. • power. 

No. I. West Chester, Pa . . . 42 21 3 7-10 24. 

No. 2. Louisville, Ky 35 10 21-2 20. 

No. 3. Elkhart, Ind .. 36 14 27-8 22.6 

No. I. Report for three months ending Nov. i, 1893. 
No. 2. Reports of Mr. McDonald, President Kentucky Heating Co. 
No. 3. Report of Superintendent, Geo. T. Murdock, Aug. 16, 1894. 
Capacity per man^ioo,ooo cubic feet. 

The records of these machines can easily be verified, and we 
give these statements without disparaging, in any manner, the 
merits of any other process. 

One more reason why soft coal should be used for water gas 
is the reason which was so well put by Mr. McDonald, that dol- 
lar for dollar more heat units could be had from soft coal than 
any other fuel, and such being the case, it is the most valuable 
for gas making for whatever purpose you may require. Gas to 
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be good for fuel must be high in heat units, and so too for illu- 
minating gas, particularly as gas is being so largely used for in- 
candescent gas lighting, and for the purpose of power and 
cooking and heating. Gas of this character was made last 
winter for fuel purposes, and supplied to the city of Louisville, 
Ky., with the thermometer at zero and all the natural gas off, 
and this was kept up for some days, and no complaints what- 
ever were heard, indeed, the people did not know that they 
were burning artificial gas. 

It shows then that the future of soft coal water gas is great, 
that there is no reason why gas cannot be made in large quan- 
tities at such prices as will make it possible to furnish all the 
gas required for heating a city and to supply a smokeless fuel 
to her manufactories, and a means of power that should be 
largely used in many branches of industry. Those sections of 
the country which now enjoy the natural gas luxury can have 
a means of keeping up the supply by soft coal water gas, made 
in very large quantities and sold for light and heat, and at a 
figure that will surprise many of the men who sold gas for light 
only a few years ago. We hope the end is not yet reached, but, 
as the demand increases that the gas men of the day will be 
ready to solve the question and give to the whole people a bless 
ing to every home, a gaseous fuel, cheap and good, high in heat 
units or candle power, and this will, I am sure, be a soft coal 
water gas. 

The President— -Unless some other gentleman wishes to dis- 
cuss the matter, I think we shall have to consider this discus- 
sion closed; and Mr. Egner can have opportunity to say a few 
words in reply. 

Mr. Shelton — I think the point is insufficiently brought out 
that the amount of gas made will vary from 75,000 to 120,000 
is not so much dependent upon the form of the apparatus as 
upon its size. Mr. Egner has given us the working of the Flan- 
nery and other settings; and we are expected to take these con- 
crete figures and accept them as true; but we should bear in 
mind that the rate made is much more dependent upon the size 
of the apparatus (no matter what the make or process may be) 
than upon the ground that Mr. Egner puts it in his paper. 
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Mr. Egner— I have purposely left some things unsaid in 
this paper in order to bring others out. I did not mean to 
bring out so much of an advertisement, but it has brought out 
the facts as you have heard. I want to make one correction in 
this table. I stated that with No. 6, 180,000 cubic feet of gas 
was made per man. That is a misprint. It should be 80,000, 
and not 180,000. In other respects I fully agree with Mr. 
Shelton. 

On motion of Mr. Prichard, seconded by Mr. Haiik, the 
thanks of the Association were voted to Mr. Egner for his 
paper. 

The President— The next paper to be read is the one by 
Mr. Evans on 

PETROLEUM: ITS PRODUCTS AND THEIR RELA- 
TION TO THE GAS INDUSTRY. 

Years ago petroleum was first discovered in the United States 
by the Indians, who observed a thin, oily film floating on the 
rivers of Pennsylvania. Their means of collecting it was by 
spreading their blankets on the surface of the water until they 
become saturated, then squeezing the oil so collected from the 
blankets into vessels. This oil, which was believed to possess 
great medicinal properties, was used by the Indians for almost 
every ailment, and was bottled and sold quite freely to the white 
population, under the name of " Indian Oil," as a remedy for 
sprains, bruises, rheumatism, and, in fact, almost every dis- 
ease common to mankind. 

Petroleum is found to exist in the United States, saturating 
porous strata of sand-rock. The first well began to flow at 
Titusville, Pa., in 1859. The regularity of these oil sands, as 
regards their thickness and the intervening distance between 
them, is quite remarkable. In the Oil Creek district the first 
oil sand is found to be about 40 feet thick, with an interval of 
105 feet between it and the second sand, which is 25 feet thick; 
a distance of no feet occurs between the second and third, the 
latter being about 38 feet thick. In a great many places the 
sand rock disappears, its place being taken by shales at the 
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same geological horizon. Petroleum is generally considered to 
have resulted from the slow decomposition of vegetable or ani- 
mal matter, either in the rocks in which it is found, or in under- 
lying strata. Berthelot, however, in 1866, propounded the 
theory that petroleum was formed by the action of carbonic 
acid and steam on the alkali metals. 

In 1867, Mendelejeff read an essay before a chemical society 
of St. Petersburg, and gave in detail his reason for believing 
petroleum to be produced by the action of water upon iron and 
carbon at a high temperature and under a great pressure. From 
recent researches I am led to believe that the varieties of petro- 
leum found in Ohio, Pennsylvania, and New York are distinctly 
of vegetable origin, while the California and Kentucky oils are 
without doubt of animal origin. De Kramer gives .78 and .97 
as the extreme limits of variations in specific gravity of liquid 
petroleum. In this form it consists almost entirely of carbon 
and hydrogen; C, 84 per cent.; H, 14 per cent., and O, 2 per 
cent., being a fair average analysis. In 1863, Pelouze and 
Cahorus succeeded in separating twelve distinct hydrocarbons 
from petroleum, which were found to be homologues of marsh 
gas (C H4). The depth of petroleum wells has gradually in- 
creased in the United States, from 430 feet, in i86r, to 2500 
feet, or more, at the present time; the famous Gordon well in 
Washington County, Pa., being 2400 feet deep. The producing 
wells in the United States number 30,000 or more, but the great 
majority furnish only a few barrels of oil per day, although 
some are stated to have yielded as high as 280,000 gallons per 
24 hours for a short time. The ordinary life of a well that is 
worked is about four years. The growth of the oil business in 
this country is phenomenal. In i860 something less than 100,- 
000 barrels was produced, while in 1893 it reached the enormous 
figures of over 3,400,000,000 gallons. Something like 900,000,- 
000 gallons of this was exported to other countries. It is quite 
evident that, with this wonderful production, increasing year by 
year and being gradually reduced in price by competition with 
foreign products, that the water gas companies need have no 
uneasines^s as to the future, and coal gas companies might even 
put aside that old bugbear " that the use of and demand for 
such large quantities of oil would raise the price of oil to such 
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a point that it would be out of reach for the econofnical pro- 
duction of gas." 

It is well known to you all that distillation is the means used 
to separate the different gravities of oil from crude petroleum, 
and that by the application of different degrees of heat the vari- 
ous products are produced. The first product is rhigolene 
and is exceedingly volatile and perfectly colorless— it has a 
density of 90° B.; then follows gasoline, 88° to 86° B.; boule- 
vard gas fluid, for street naphtha lamps; benzoline, 74° B., for 
gasoline stoves; benzine, 62° B., and so on down to the lubri- 
cating oils and paraffine, finally resulting in a deposit of solid 
coke or carbon. In the application of the products to the gas 
industry, those which interest us most are between the gravities 
of 38° and 70° Baume, as shown below, in Table No. i: 





Table No. i. 


Weight per Gal., 


Density, Baume. 


Specific Gravity. 


231 cu. in. , 


38 deg. 


.839 


7.00 lbs. 


40 " 


.830 


6.92 *' 


42 ♦' 


.820 


6.84 ** 


44 " 


.811 


6.77 " 


46 - 


.802 


6.69 '♦ 


48 - 


.794 


6.62 *' 


50 '♦ 


.785 


6 54 " 


52 " 


•777 


" 6.47 " 


54 " 


.768 


6.39 " 


56 " 


.760 


6.32 *' 


58 " 


.753 


6.24 " 


60 " 


.745 


6.17 '' 


62 " 


.730 


6.09 " 


64 '' 


.721 


6.02 " 


66 " 


.712 


5.94 " 


68 " 


.708 


5.87 " 


70 " 


.694 


5.79 " 



The most important item in the cost of carbureted water gas 
is without doubt the oil. The quantity used per 1000 cubic feet 
of gas made at the different works throughout the country is 
even more varied than the different processes in use, while the 
various gravities of oil used have their staunchest advocates of 
their respective grades. There does not seem to be that unity 



Digitized by VjOOQIC 



288 

of opinion so desirable among gas engineers on a subject of so 
much importance to the gas industry. My inquiries among 
numerous gas companies, as to the quantity of oil used to car- 
buret I GOO cubic feet of gas, have developed a most deplorable 
condition of affairs at some works; while at others the claims 
made are, to my mind, too good to be true. The two extremes 
which have been brought to my notice are represented by the 
figures of 27-8 gallons, 44° B. gravity crude oil per 1000 cubic 
feet of 22.50 candle power gas, made by one fortunate indi- 
vidual, and 9 gallons per 1000 cubic feet of 24 candle power 
gas, made by a poor unfortunate whose troubles are too serious 
to deserve censure. The problem before us is what gravity of 
oil shall we use and how shall it be treated to obtain the best 
results. The manufacturers and promoters of the too-numerous- 
to-mention gas apparatus on the market to-day leave the would- 
be-purchaser in a quandary as to which is the one to be desire'd, 
each claiming superior merit in construction and each claiming 
to use a less quantity of oil for a given quality and quantity of 
gas than all others. I do not propose to discuss the merits of 
any particular gas apparatus in this paper, but wish to confine 
myself mainly to results. 

It will be noticed, by reference to the above table of specific 
gravity and weights of various degrees of petroleum, that 38° 
B. is 17.4 per cent, heavier than 70°, and it would be fair to pre- 
sume that the former would, if properly handled, give results in 
gas making equal to the difference in weight. Such, however, 
is not the case in practice, owing chiefly to our methods of using 
it, and, in a degree, to the difficulty of preventing the formation 
of tar. This latter element is the bane of those who use crude 
oil, but it can be largely overcome by carrying extremely high 
heats in your superheater, and avoiding, as much as possible, 
all back pressures when a run is on. By experiments I have 
satisfied myself that crude oil, to be used successfully, should 
be atomized to the highest practical degree when injected into 
the superheater. This should not be done by steam, as is prac- 
ticed by some, unless perfectly dry and at a very high pressure, 
as the excess of water vapor carried over through the generator, 
together with the usually wet steam used to inject the oil into 
the superheater, have a tendency to form carbonic acid (C O,) 
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in quantities sufficient to very materially increase the quantity 
of oil necessary for the desired candle power. It has been sug- 
gested by a prominent gas engineer that hydrogen gas (so- 
called) under pressure could be used for this purpose with great 
beneficial effects. 

A short time ago I made several experiments to ascertain the 
exact quantity, specific gravity and candle power of gas that 
could be obtained from a gallon (231 cubic inches) of oil of dif- 
ferent gravities. The apparatus I used was so constructed as 
to collect all condensation readily, and in fact to recover any 
products that might remain after the gasifying was completed. 
All condensation that appeared was drawn off and passed 
through the apparatus; this was repeated until no further con- 
densation appeared. How much of the total weight was con- 
verted into gas will appear in the figures below, marked Table 
No. 2: 

Table No. 2. 



Lima (O. ) crude oil 

Northern Ohio crude oil . 
Ohio gas naphtha. 



8 ^ 



O 

u 



; lbs. ; 
.8397.00170. 



.8116.77 
.76816.39 

•745|6.i7 
.6945.7983.3 





;i.fr 








.SH 




b 




i« 


§ 


vS ' 




•"w 


^ 


V 




^t 


s 


e 




^'Z 


V 


<s 


, •« be 


S 


S) «> 


, a a 






•0 

i 


i ill 





ai 


1 


J II 


1^ 


M 




>. f •- 


^-c 




>- 


^ eg. 


«--| 


c& 


;f 


^ jO^ 


u 








I lbs. 
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pr.ct. 




I3i5i6.53 


.46 


6.66 56 


83.5 


127216.52 


.24 


5.06I 54 


82. 


1121 


6.13 


.24 


3-75 


51 


79.5 


1040 


6.03 


.13 


2.16 


47 


78. 


900 


5.67 


.11 


2. 


45 


72. 



^ With such figures before me it is difficult to reconcile some 
statements which have reached me regarding results obtained 
by the addition of 4.06 gallons of benzine, 70" B., per 1000 
cubic feet of gas made, or a 22 1-2 candle power gas from 2.7 
gallons crude oil. I am, with several others, anxious to be 
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enlightened in order that we may do likewise. The commercial 
gas represented by the former was reported to be composed of 
72.95 per cent, of hydrogen and 27.1 per cent, of naphtha gas. 
If this be true, then the cubic feet obtained per gallon, would 
be 66.75, ^"^ ^hc candle power 110.50. I am aware that the 
observed candle power does not do justice to the enriching 
value of the heavy oil gas. This is due no doubt to the imper- 
fect means at our command for burning perfectly a gas so 
heavy with hyrocarbons. 

It will be noticed, by reference to Table No. 2, that the en- 
riching value of the oil gas is increased on an average of 56 
per cent, by mixing with hydrogen gas. In other words, the 
hydrogen gas, when mixed with the oil gas, increases the flame 
temperature of the latter to such an extent that the minute 
particles of carbon are heated to a brighter incandescence, 
thereby giving a much higher candle power per given quantity of 
gas burned. The hydrogen gas used in the mixture referred to> 
though free from sulphureted hydrogen (Ha S) had about 2 1-2 
per cent, of carbonic acid (C O2) and i per cent, of nitrogen 
(N) in its composition, the presence of C O3 being due to the 
use of oxide for purification. If the N and C O3 had been en- 
tirely eliminated, the candle power would have increased at 
least 3 per cent. Pure hydrogen gas (so called) free from C O2 
and N, high heats, preheating and atomizmg the oil, and relief 
from back pressure, are all essential to obtain the best results. 
On the matter of heats, I wish to dwell briefly. The same heat 
that will convert the oil immediately into gas will also burn the 
gas into lampblack, if left in contact with the highly heated 
brickwork too long. High heats not only increase the cubic 
feet of gas obtained per gallon of oil, but also increase the 
candle power. High heats form a different serres of hydrocar- 
bons, creating a larger percentage of the benzine series, which 
are known to add more to the illuminating power of the gas 
than the other hydrocarbons. This subject is one of deep in- 
terest to the gas industry, and especially so to the manufac- 
turers of carbureted water gas. 

In presenting this paper to the Association, I am well aware 
that, in all probability, it will convey but little information, if 
any, to some of the members, who have already, perhaps, given 
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the subject even more careful consideration than myself, but if 
through its medium a single member shall have been benefited, 
then the object of the writer will have been attained. 

The President — You have listened to an interesting and 
valuable paper, and we shall be glad to have a discussion 
upon it. 

Mr. Thompson— I think that the table which Mr. Evans has 
given us of the comparative production in weight, candle, power 
and volume of mineral oil is one of great value to us, and one 
which we will long turn to for reference. I would like to ask 
him, in case a man is carbureting coal gas by the retort process, 
manufacturing gas from oil by the retort process, what he would 
consider a fair value to put upon the quantity of gas made from 
oil so as to obtain his noted yield per pound of coal. Do I 
make my question clear ? 

Mr. Evans — I think so. The loss by weight of oil noticed 
in the table showed a very small amount, in pounds ; but when 
oil is passed through the retort in the form of which you speak 
I think you ought to be able to obtain the same results I did 
here, provided you run the exhauster under a slight vacuum to 
take your oil away, and do not leave it in contact with the ser- 
vice too long ; and get your heat as high as practicable and not 
form lamp black. 

Mr. Clark — What was the figure you gave per gallon of oil ? 

Mr. Evans— There were five different grades spoken of. 

Mr. Clark — What for the equivalent of crude oil in gravity ? 

Mr. Evans— The equivalent in pure gas from a gallon of 
crude oil was 70, candle power 83^. 

Mr. Clark— How did that compare with naphtha ? 

Mr. Evans — It is slightly better than 70 degree naphtha- 
better in candle power, not in feet. Naphtha gas is higher in 
feet, being 83.3, and the candle power was lower, being 72. 

Mr. Clark — Do I understand that the distillation was made 
experimentally ? 

Mr. EvANS—Yes. 
9 
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Mr. Clark — I have not in my own practice in distilling oil 
on a commercial scale been able to obtain more than 70 to 75 
feet from day to day, of about 60 candle power gas, and dis- 
tilling in the retorts. I think the figures Mr. Evans quotes are 
better than anything I have had any knowledge of, although I 
remember a claim of 80 feet of 100 candle gas was made years 
ago, and I think' before this Association. I would like to in- 
quire of Mr. Evans at what heat (I did not hear the whole paper 
and am under the necessity of asking a few questions which may 
seem impertinent) distillation took place to obtain from naphtha 
70 feet of over 80 candle gas ? 

Mr. Evans — Mr. Clark misunderstood me. I stated that we 
obtained 83 cubic feet of gas that had the equivalent of 72 can- 
dle power when mixed with hydrogen gas. When tested on the 
photometer bar no such results were shown as I stated here, 
evidently an imperfect method of testing light of such high 
quality. 

Mr. Pearson, Jr. — The commercial value of naphtha and 
crude petroleum have not been considered, have they ? In using 
crude petroleum, or at least gas oil, in our company, where we 
can utilize petroleum tar under the boilers altogether, they do 
not use any fuel other than petroleum tar at present, and that 
enables us, by using the distillate, to do away with all other 
boiler fuel. At present we are making gas with a little less than 
30 pounds of coal or coke, that being the total boiler fuel, and 
the coal used under the generator. The tar is very valuable 
with us now. 

Mr. Collins— I would like to inquire of Mr. Pearson how 
much tar is made per thousand feet of water gas ? 

Mr. Pearson, Jr. — We have more than sufficient to run two 
boilers for making water gas, and two boilers for exhausting gas 
for the relief holder, and for heating different parts of the works. 
I might state that we use about 2^ barrels of tar as equal to 
about a ton of coal. We are now using sixteen barrels of tar 
per day to run the water gas plant. 

The President — We make about ten per cent, of tar. 
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Mr. Thompson — The question with regard to the production 
of tar and its effect upon the comparative value of naphtha and 
petroleum is answered by Mr. Evans' paper, in which he states 
as I understand it, that he repeated the distillation until the 
quantity of the residuum was at the minimum, and that quan- 
tity of residuum was also stated in his table. If any gentleman 
here has manufactured Pintsch gas it might be valuable to com- 
pare his results with those which are stated as experimental re- 
sults in Mr. Evans' paper. 

Mr. Egner — I have had some experience with the Pintsch 
gas, and I will give you a few figures on that. Pennsylvania 
crude oil gave 70.49 feet of gas to the gallon, candle power 45.5; 
Pennsylvania naphtha 50.90 (that was a bad sample of naphtha, 
and we can get better results), candle power 46 ; Lima crude 
oil gave 63.16 feet per gallon, candle power 56.2 ; Lima naphtha, 
61 gravity, gave 72.15 cubic feet per gallon, candle power 45.8. 
Those are results obtained at the Pintsch works. I do not know 
whether they are the best that c^^n be obtained, but that is what 
they did obtain. 

Mr. Clark — Were the candle powers tested immediately be- 
fore or after compression ? 

Mr. Egner — It is the candle power of uncompressed gas, 
with flat flame burner ; but the burner was a small one, for oil 
gas, of 2.4 cubic feet per hour. The tests were made by Mr. 
B. E. Chollar. 

Mr. Serrill — I would like to ask Mr. Evans if the hydrogen 
used was pure hydrogen, or blue water gas ? 

Mr. Evans — It was water gas, — hydrogen so called. 

Mr. Gartley — Mr. Evans has expressed surprise that a can- 
dle power of 24 is obtained in some works with 2^ gallons of 
oil. An analysis of the gas would show that the illuminants in 
the gas weighed more than the oil before it was admitted to the 
machine. But it occurred to me that possibly Mr. Evans might 
have asked that question of some company that have other 
sources of illuminants, such for instance as an apparatus which 
is using soft coal, for I understand that there are some illumi- 
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nants obtained by distillation of the soft coal that goes on in 
the machine. * I would like to ask him whether he knows any- 
thing about that. 

Mr. Evans — I would say that the figures referred to came 
from just such an apparatus. I investigated the apparatus. 
As I said in my paper I do not care to discuss the value of one 
apparatus over another ; but if I had thought that it was not 
possible to make those results I would not have stated them in 
my paper. 

On motion of Mr. Gartley the thanks of the Association were 
voted to Mr. Evans for his paper. 

The President — I find that Mr. J. P. Harbison, who was ap- 
pointed Chairman of the Committee on the President's Address, 
cannot act, and in relieving him I will name in his place Capt. 
Wm. Henry White. 

The Association took a recess until 2 p. m. 



Second Day, Afternoon Session — Thursday, Oct. 18. 
The Association re-assembled for business at 2 o'clock, p. m. 

The President— We will now listen to the reading of Mr. 
Slaney's paper, entitled, "One of the First Meter Makers in the 
United States." 

Mr. Slaney then read his paper^for which see Vol. XI. No. 2, 
page 130. 

The President— This paper being almost entirely historical 
is not of a character to require much discussion — unless some 
gentleman has some exception to make to the dates and order 
of events which are given. 

Mr. Neal — I move the thanks of the Association be given 
to Mr. Slaney for his paper. (Carried.) 

The President — The next paper on the list is '* Some Ex- 
periences with the Welsbach Incandescent Gas Lamp," by Mr. 
W. S. Rathell. Is it your wish that this paper l)e read ? 
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Mr. Littlehales — I move that it be read by title as it is 
published in the Proceedings. (Carried.) 

Mr. Graeff — I would like to ask for information whether all 
the papers are to be taken up in their order and finished before 
any other business is begun ? 

The President — All the papers will be finished' before any 
other business is begun. 

Mr. Graeff— I would like to know at what time the subject 
of Federation is coming up for discussion. I would not like to 
have that matter postponed until there will be only a corporal's 
guard in the hall. It is I think of greater consequence than 
many of our papers, and I would like to feel assured that it 
will come up for consideration before the hall may be emptied. 

The President — The papers are first in order. I think we 
shall hurry through with them, and many of them will be read 
by title only. If we find that ^he time will be too short to con- 
sider other matters of importance it will then be in order for 
you to move that that matter be taken up. 

Mr. Graeff — Then if it is in order I move that the matter 
of Federation be taken up now. 

Mr. Littlehales — I second that motion. 

Mr. Clark— Will it not be well to wait awhile, in the hope 
that more members may come into the hall, before we take up 
this important matter? 

The President — I confess I would like to see a larger at- 
tendance. 

Mr. Clark — It is quite probable that more will come in later. 

The President put the 'question on the motion of Mr. Graeff 
and it was lost. 

The President— We will discuss Mr. Rathell's paper on the 
Welsbach Incandescent Lamp. You will bear in mind that the 
author of this paper is not present. Is there any discussion to 
be had of this paper ? No one seems inclined to discuss it and 
we will pass to the next paper on the list which is the one en- 



Digitized by 



Google 



^96 

titled •* Light Wasted in Bad Flames," by Mr. N. W. Gifford. 
Do you wish this paper read ? 

Mr. Neal— I move that it be read. 

Mr. Africa — I second the motion. (Lost.) 

Mr. Gilford's paper^ (See Vol. XI, No. 2, page 146) was then 
opened for discussion. 

Mr. Addicks — I do not wish to take up the time of the Asso- 
ciation by discussing this paper at the present time, but would 
like to have the privilege of discussing it later on in the Quar- 
terly. It is a question extremely important to. all the members, 
and especially to those who take care of their consumers and 
see that they are perfectly satisfied with their light. It teaches 
one of the most important questions as to the relations of a gas 
company to its consumers ; that consumers should be perfectly 
satisfied that they get all the light they pay for. 

The President — It will be open to any member to send any 
written discussion upon this, or any of the papers presented, to 
the Secretary, who will have very great pleasure in publishing 
it in the Quarterly. Then I understand that there is to be no 
discussion of this paper now. The next paper is that of Mr. 
Harper on the " Applications of Chemical Technology to Gas 
Manufacture." Is it your will that this paper be read ? 

Mr. Thompson — I move that the paper be read. 

Mr. McDonald — I second the motion. 

Mr. Clark— Mr. Harper's paper is a very valuable contribu- 
tion to the literature of gas engineering, but it is not a paper 
that will call for discussion to any considerable extent. I am 
thoroughly familiar with the paper, having read it carefully 
when published in the Quarterly, and was very much interested 
in it ; but as it is a paper rather for reference than for discussion 
I do not think it worth while to read it now. I think that Mr. 
Harper will agree in that. 

Mr. Harper — I heartily concur in Mr. Clark's suggestion. 

Mr. Thompson's motion was lost. 

(For Mr. Harper's paper see Vol. XI, No. 2, page 149.) 
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Mr. Addicks— I move a hearty vote of thanks to the gentle- 
men who wrote these papers. 

The President — The paper of Mr. Harper is open for dis- 
cussion of course. Do you wish to discuss it ? Mr. Addicks 
has moved a vote of thanks to the writers of these papers which 
we have passed without reading in full— Mr. Rathell, Mr. Gif- 
ford and Mr. Harper. 

Mr. Bennett— I second the motion. (Carried). 

The President— The next paper is entitled "The Use of 
Gas for Other Purposes than lighting," by Mr. Burdett Loomis. 

The Secret.arv — Mr. Loomis informed me a short time ago 
that he had been called away and was obliged to go home ; and 
he requested that his paper might be simply read by title and 
that those who desired to present discussion would write the 
same and let it appear in the Quarterly later. 

The Presipent — With that explanation do you wish the paper 
read ? Will you discuss it ? Then we will pass to the next. 
We have a number of papers, but are getting through with them 
very rapidly — thanks to the Quarterly. The next in order is 
" Patching Gas Holders While In Use," by J. H. Findlay. 

Mr. Clark — I move that paper be read. 

Mr. Graeff— I second the motion. (Carried). 

Mr. Findlay then read his paper, for which see Vol. XI, No. 
2, page 194. 

The President — This paper is now open for discussion. 
Does any gentleman desire to say anything upon the subject ? 
Has anyone had a similar experience ? 

Mr. Gifford — I had an experience similar to that, but a lit- 
tle different. Some painters were working upon the roof of our 
holder house and. dropped a twelve foot joist upon the top of 
the holder and allowed it to go about half way through, making 
a rent thirty inches long and nine inches wide. The holder at 
the time was about two-thirds, full. T succeeded in stopping the 
outflow of the gas by the time the holder got about half way 
down. I put on a poultice consisting of canvas with a layer of 
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Portland cement, covered it with boards, and then piled bricks 
on. I used the holder in that condition for ten days, until I 
could ground it and put on something else. 

The President — Has any other gentleman anything to say 
upon the matter ? 

Mr. Littlehales — It is a most unique experience I must 
confess to repair a gas holder to the extent he did while still in 
use, and it shows what energy can do in an emergency. I hope 
we shall not have to follow him in his experience ; but if we 
encounter the same difficulty it will perhaps enable us to get 
over it. 

Mr. Findlav — I have here a piece that was put on twenty 
years ago. That was cut off, and I made a patch exactly like 
this, (exhibiting specimens) which was put on. 

Mr. Neal — I understand that this holder was uncovered. 
How is it with a holder that has a house over it? How is it 
with a rent in the lower section, and the wall within three or 
four feet of the gas holder ? Would he dare to repair a holder 
with gas in it, in such a place ? 

Mr. Findlay — I think there would be n'o trouble. Your sheet 
is punched, and laid on ; and you have a twist drill, and a man 
can put in a hole very quickly ; and you put them on one after 
another, one at a time. 

On motion of Mr. Bennett, seconded by Mr. Littlehales the 
thanks of the Association were voted to Messrs. Loomis and 
Findlay for their papers. 

QUESTION BOX. 

The President — The next thing in order is the Question 
Box. The questions are the topical queries contained in the 
October number of the Quarterly, with a few more added. The 
Secretary will read the questions and we shall expect one or 
more gentlemen to answer them. 

(i) Which is the better pipe for use in serin ces — steel or iron — 
and why i 
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The Secretary— I have been given to understand by people 
who have used steel services that there was very little choice 
between steel and iron ; that as far" as rusting was concerned 
there was very little difference. If there are any members pres- 
ent who know anything about the duration of such services we 
shall be pleased to hear from them. If steel is better than iron 
we would like to use it. 

Mr. Graeff — I think that Mr. Cowdery has had some expe- 
rience in that line. 

Mr. Cowdery — We have used steel pipe exclusively for the 
last two years. We started to use it because the inside of the 
pipe was smoother than wrought iron pipe, and there was less 
scale to interfere with the clear bore of the pipe afterwards. 
Whether it will last longer, we have not had experience enough 
to state. 

The President — How do the prices compare ? 

Mr. Cowdery — I think that steel to-day is cheaper than iron 
pipe. 

Mr. Littlehales~I will ask Mr. Cowdery whether the use 
of steel pipe involves any extra expense in securing the joints ; 
whether steel does not require more labor to cut the screw. 

Mr. Cowdery — There is no doubt it does take more labor, 
and it is harder on the die, but we do not realize any objection 
from that. 

(2) Which rusts more rapidly in service use — steel or iron 7 
What kind of yarn is best suited for lead joints — the plain or tarred 
yarn — and why ? 

The President — I suppose that, taking in view the fact that 
steel pipe has been used for so short a time, the first question 
can hardly be answered. Mr. Cowdery has answered it as far 
as he could by stating that he has not had sufficient experience. 
Can Mr. Clark, who has had a large experience in that as well 
as in other directions, give us any information ? 

Mr. Clark — The Company with which I am connected have 
not used steel long enough to give any information on that 
10 
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point. We have used steel pipe almost exclusively for three or 
four years but that is hardly the life of a service. I can see no 
reason why steel should rust more rapidly than iron. We use a 
preparation for coating the services which protects from rust. 
We use steel pipes largely for the reasons given by Mr. Cowdery. 

The President— Has Mr. Thompson of St. Louis had any 
experience in the use of steel pipe ? 

Mr. Thompson — We have used no steel pipe in our services 
that I am aware of. 

The President — Has any other gentleman any experience ? 
We will pass on to the second part of tjiat question. " What 
kind of yarn is best suited for lead joints— the plain or tarred 
yarn — and why ? " Can Mr. Addicks answer that question ? 

Mr. Addicks— I will say that we are experimenting with 
tarred yarn in lead joints. The advantage in my point of view 
is that in driving the yarn back in the bell the joint is less likely 
to spring back. It certainly has that advantage. The joints 
have been made both with the plain yarn and the tarred yarn ; 
and the main has been perfectly tight in each case. 

^3) What kind of yarn is best suited for cement joints — the plain 
or tarred yarn — and why ? 

Mr. Pinkney — It seems to me that no gas man will presume 
to use cement joints on mains, but if he should, then I do not 
think there is any question but what tarred yarn makes the best 
joint for the reason that it can be packed so njuch harder. I 
have been using nothing else for two years in laying mains, and 
I find with proper handling the same men with the same tools 
can make practically a very tight joint with tarred yarn where 
the same results would not be accomplished with common 
oakum or common yarn ; and with a little cement I have made 
very tight joints with tarred yarn, for temporary use, which 
could not be made otherwise. 

Mr. Addicks — I wish to take exception to the first remark — 
with regard to gas engineers making cement joints. There was 
a time when I thought there was nothing in the world but lead 
joints, but after an experience with cement joints, I find that I 
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have learned something to my advantage. Both are good in 
their place. I think they are both necessary in any system of 
distribution. I am also free to say that you can make tight mains 
with both methods of joints. There are miles and miles of 
mains under my care which are absolutely tight— and they have 
not a lead joint in them — and they have been laid for many 
years. 

Mr. Gerould — I would like to ask Mr. Addicks which he 
likes better in making a joint in large size pipe, cement or lead? 

Mr. Addicks — We use cement for both large and small pipes 
and find that it works all right in large pipes. I have used it 
for all sizes up to twenty inches. 

Mr. Norris— Has anyone observed any tendency of the gas 
to eat out the tar of the tarred yarn in the course of time ? We 
know that in the use of tarpaulin on pipe the gas acts as a sol- 
vent of the tar and causes a leak all around the joint. I have 
heard that that is the tendency in the use of tarred yarn. I have 
used it both ways, and would like to know if anyone else has 
observed that tendency. I have known joints which have been 
in use for quite a number of years to become leaky, and the 
only explanation was that the tar had been eaten out by the gas 
and left the yarn honeycombed. 

Mr. Pinkney — I suppose it is an exceedingly well known fact 
to all gas men that the expansion and contraction — more es- 
pecially if the pipe happens to be between the low and high 
frost points — the contraction due to frost of course will at times 
pull the joint. That might be charged to the tar, or it might 
be charged to the frost. 

Mr. McElroy — I have about ninety miles of pipe under my 
care, and I do not think I have a mile with lead joints at present. 
I have never had any trouble with cement joints when the space 
was deep enough to hold a sufficient quantity of cement and it 
was properly driven in. I tried jute and thought that it would 
do, but found it would not answer. 1 now use the best Ameri- 
can hemp packing, driven home tight, and have no trouble. 
When they introduced natural gas in Pittsburgh they tore up 
the mains all over the city, and my mains suffered greatly. The 
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following winter was very cold, and I had three hundred broken 
mains but I did not have one pulled joint. I always .prefer a 
broken main to a pulled joint, for then you know where to find 
the leak. 

The President — In answer to Mr. Pinkney the Chair will 
state that in Toronto we have had a large number of lead joints 
drawn by the frost, so that the drawing is not peculiar to cement 
joints. 

Mr. Pinkney — This matter has drifted into a very interest- 
ing subject. I question whethei* there is anything that can be 
brought up which would be more' interesting at present than 
that. I would like to say to Mr. Addicks that I am here look^ 
ing for information ; that is what my company is paying my ex- 
penses here for ; and I would like to ask him if he will tell me 
how those joints are made. I have been trying to make cement 
joints but have made a most glorious failure of it. 

Mr. Addicks — I think under the circumstances, and owing to 
the lateness of the hour, the matter had better be left to the 
Quarterly, and have a discussion there on this very interesting 
subject ; and possibly it may be a question for the Federation 
to consider in the future. 

Mr. Clark — I desire to state an experience with lead joints 
that we are now having in Jersey City. I learned a few days 
ago from the man who is now testing Jersey City for leaks that 
they were discovering evidences of electrolysis on the mains 
laid with cement joints. The corrosive action is near the joint. 
The electrical current does not take its course through the ce- 
ment, but goes from metal to metal through the damp soil or 
over the damp surface of the cement. Where he has examined 
lead joints he has not found this trouble. Evidently lead is a 
better conductor than cement. It occured to me yesterday 
while the President was reading his address that if it is true 
that the current will not pass cement, but will leave the pipe 
and by-pass a cement joint, the remedy for electrolysis pro- 
posed by the President will not succeed. 

The President— We have lead joints altogether. 
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Mr. Clark — I mean that cement joints would not succeed in 
remedying the difificulty. 

Mr. Thompson — It is undoubtedly true that at such points 
as resistance is introduced in the line of the main by the use of 
such a cement joint as Mr. Clark cites, or by the method that 
was tried by Mr. Farnham, the current will leave the pipe and 
re-enter it at a point a short distance beyond, and at the point 
of departure of the current electrolysis will take place. I take 
issue with Mr. Clark in his reasoning with regard to the use of 
cement joints. I think we should endeavor to prevent electrol- 
ysis, not by the method which* the President suggests, of in- 
creasing the conductivity of the pipes, but by decreasing it, and 
to that end the use of cement joints is about the best method 
one can employ. 

Mr. Addicks — I have taken up in Boston within a short time 
two six inch mains — one all cement joints and the other all lead 
joints — both laid within a year of each other. The^ six inch 
cement joint is intact, while the lead joint is badly corroded. 
Instead of having the sharp edge of the bell, it is rounded 
about the same as you see rocks affected by the corrosion of 
water in the course of time. The services were not in use— it 
was one of the useless lines — and the services simply had Ls 
and plugs in them. The top of the L is entirely eaten away, 
and the cast iron above is eaten away. That main never had 
any gas in it. The cement jointed pipe was supposed to be in- 
tact, but I ordered a piece brought up, and in cutting the pipe 
the scale came off, leaving it perfectly clear. Whether that fact 
is due to some acid which had eaten away the lead I am not 
prepared to say ; nor am I prepared to say it is due to electrol- 
ysis ; but 1 thiAk it is the nearest to electrolysis that I have 
found in Boston. I must not omit to mention the fact that 
there was salt water present in the street within short distance. 
I think the way we will have to take care of that in the future 
will be to make our pipes poor conductors, and if necessary let 
the water pipes with lead joints take the current. 

The President — The Secretary will read the next question. 

(4) What is the best cement to use for making cement joints ? 
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The President — Do you want to go into that ? As there is 
no discussion, we will have the next question. 

(5) Can any one describe or mention any new apparatus or in- 
strument useful in the line of gas testing or measurement ? 

The President — Has any gentleman any information on 
that point ? 

The Secretary— For an answer to that question I would 
refer the gentlemen to the advertisements in the gas journals. 

(6) The Proceedings of the Association being copyrighted, what 
effect does that have upon papers published therein and read at the 
meetings ? 

The President — The Chair can answer that by saying that 
the papers belong to the writers, and that they can do what they 
like with them after the meeting. 

Mr. E. C. Brown — Do I understand the Chair to say th^t 
notwithstanding the fact that the papers are copyrighted, the 
mere wave of the hand of the Secretary passes the copyright 
back to the author ? The copyright rests in the Secretary of 
the Association. It cannot be passed to any one else except in 
a legal way. It is impossible for any one rightfully to print 
those papers without the authority of the Secretary for doing so. 

The President — I understand that after the meeting they 
are made the property of the writers, and that they Can do as 
they like with them. 

The Secretary — The Proceedings are copyrighted, and 
such copyright is vested in the Secretary until after the papers 
have been read and discussed at the meeting. After that is 
done, the Secretary vests the right entirely in the authors of 
the papers. After a paper has been read and discussed at the 
meeting, the Secretary then in the regular way vests the right 
of copyright entirely in the author of the paper. So that after 
such papers have been read and discussed at the meeting, any- 
body who chooses to reproduce them has no other obstacle to 
overcome than simply ask the permission of the author. The 
Secretary has nothing whatever to do with them after that. 
He vests the right of copyright entirely in the author. 
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Mr. E. C. Brown— This is a very important matter to most 
of us. I. would ask if it is understood that the Secretary will 
legally transfer all those copyrighted papers back to the au- 
thors ? Is it generally so understood ? 

The Secretary— The Secretary, as far as his action in copy- 
righting the papers is concerned, is prepared to back it up, but 
after they have been read at the meeting the right is vested in 
the writer, and there will not be the possibility of a question as 
to the author's right. 

Mr. E. C. Brown — But that must be done by a regular as- 
signment ? 

The Secretary — Yes. 

7. An outdoor holder used for mixture of coal and water gas in 
northern climate has the horizontal side seams lapped do7vn on the 
outside and they have become leaky. Is there any good method by 
which they may be made permanently tight 1 

Mr. Serrill— I would refer the writer of that question for 
an answer to Mr. Findlay's paper. 

8. Why are holders built with horizontal side seams made to lap 
down instead of up on the outside ? 

The President — Is there any builder of holders here who 
will answer that ? 

Mr. Thompson — Are they built to lap down on the outside ? 

The Secretary — It is within the personal knowledge of the 
speaker that there are quite a number of holders built that way, 
and some of very recent construction, with the horizontal side 
seams lapping down outside ; and when this question was sent in 
he took particular notice of all the holders he happened to see, 
and found a very large number built in that way. It seems to 
me that it is wrong. It seems to me that the joints should lap 
up on the outside, and then whatever paint or other material is 
put on would be retained by the joint, kept tight, and would 
not work out. Where the joint laps the other way, the con- 
densation of gas, if there be any on the inside, and especially 
in the case of crude gas where there is sulphuric acid, the joint 
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would be eaten out, and it would be a hard job to make it tight 
and keep it so. 

Mr. Forstali I think the idea in lapping the joints down 

is so that the projection will not hold water, as the holder 
comes up out of the water, and so prevent it rusting. I think 
that is the idea in making them lap down, but 1 think the idea 
in making them lap up is better. 

Mr. Mayer — I do not think it makes any difference, really, 
whether the joints are made to lap up or down. The idea in 
making the seams lap up is of course to catch the paint ; but 
it is not supposed to make the holder tight by painting, so that 
it really makes no difference which way the laps go. 

9. What should be allowed as a general average for the shrink- 
age of Lowe water gas, in its change from the relief holder through 
the exhauster, purifiers and meter to the distributing holder, aside 
from that due to difference in temperature ? 

Mr. Clark — It depends upon whether it is oxide purifica- 
tion or lime purification. If it is oxide purification, the differ- 
ence is insignificant ; it is way undpr one per cent. 

10. Can and will any one make known their experience ivith the 
prepayment meters ? 

The President— Is there any gentleman here who has had 
experience in this country with prepayment meters ? It seems 
no one has yet had enough to make a statement on it. 

I i . Does any gas company make a special department of atten- 
tion to the proper use of its product by its customers, and the selection 
and arrangement of burners or appliances specially adapted for each 
set of conditions met; if so, how have results justified the plan ? 

The President — Has any gentleman had any experience in 
that line which he will state ? 

The Secretary — While I cannot now name a company or 
state any experience with, such a plan, it would be commended 
by common sense as an evidence of business energy and posi- 
tively necessary in some form if the company is competing 
with other illuminants. 
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12. To what extent are trees destroyed by escaping gas^ and how 
does illuminating gas destroy the life of a tree ? 

Mh. Clark — I have known of instances in which gas com- 
panies have had to pay for trees alleged to have been killed by 
gas ; but I cannot tell, and I doubt if any one can, that the gas 
actually did it. 

A Member— In the case of the poisoning of trees by gas, 
it would seem that the sap is affected by the gas, and there- 
fore. it might be called a case of blood poisoning. 

13. Has any one used the slide rule principle of figuring the flow 
of gas through mains ? If so, with what satisfaction ? 

The Secretary— There is one thing, which, although not 
exactly the old fashioned slide rule, yet is on that plan. It is a 
gas flow computer recently put upon the market. I presume 
most of the members have seen advertisement of it in some of 
the three gas journals. It is an arrangement which has already 
been used by quite a number of companies. My own experi- 
ence with it, so far as I have been able to check it, has been 
that it comes closer in practice to computing the actual gas 
flow in mains, than any other calculating machine or formula 
that I know of. I refer to Cox's Gas Flow Computer. 

Mr. Wm. Henry White — I wish to say, Mr. President, in be- 
half of the Committee on the President's address, they desire 
me to report progress, and request that they be permitted to 
print their report in the next number of the Quarterly. They 
are not prepared to report at this time.* 

On motion of Mr. Lansden, seconded by Mr. Graeff, the Com- 
mittee on the President's address was instructed to make their 
report to the Secretary, and that the same be published In the 
Proceedings. 

Mr. White— When this Association met in the city of Wash- 
ington ten years ago, we were the guests of our lamented 
friend, Mr. George Mcllhenny, then President of the Washing- 



* For this report see page 343. 
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ton Company. The Association met here at that time at his 
request, and knowing that it was probably the last time he 
could ever meet with the Association. 1 learned yesterday that 
his widow, after some eighteen months of absence, has returned 
to the city, and to the home which her husband had occupied 
with her. It seems to me it is due to ourselves, and certainly 
due to that lady, ^s showing her the love and respect which 
this Association and all the gas men of America, had for her 
husband, that our Secretary be instructed to convey to her in a 
courteous letter, the sentiments of high regard which all Ameri- 
can gas men held for her husband, and the kindly remembrance 
in which they hold his memory. I therefore move you that the 
Secretary be instructed to write a letter to Mrs. Mcllhenny, 
conveying to her an expression of their respect, and of their 
appreciation and remembrance of the great service rendered to 
the gas fraternity by her distinguished husband. 

Mr. Littlehales — I second that motion. 

The Secretary— I will move to amend that motion by mak- 
ing it appoint Capt. William Henry White a Committee of one 
to do that correspondence. I make this motion for several 
reasons : First, because Capt. White was probably of all our 
members the most intimate with Mr Mcllhenny, and not only 
knew him best in his relations with the Association, but was 
also well acquainted with him in his family relations. And, 
while a letter written by the Secretary might be considered very 
appropriate, because it would be official, still I think it would 
be better to have a special Committee appointed to prepare 
and send the letter. 

The resolution as amended by the Secretary was adopted, 
and the sentiments of the Association as implied in the resolu- 
tion were verbally expressed to Mrs. Mcllhenny by Capt. White, 
who subsequently confirmed the same in a letter, for copy of 
which see page 343. 
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FEDERATION. 

The President — The next business in order is the report of 
the Council on the matter of Federation. As Mr. Addicks is 
the Chairman of the Federation Committee, and it is the desire 
of the Secretary, I think it is eminently fit that Mr. Addicks 
should present that report ; and if he will kindly come to the 
platform it will probably be a better position for him in which 
to say what he has to say. 

Mr. Addicks — Mr. President, and Gentlemen of the Assoc- 
ciation : The Committee on Federation which was appointed 
last winter by the President and notified by letter from the Sec- 
retary of the Association, met and organized in Boston at the 
time of the New England meeting. A plan was drawn up, and 
the Chairman was authorized to invite certain other Associations 
to appoint Conference Committees to meet the Federation Com- 
mittee of this Association in Cleveland, in May last. Such let- 
ters were sent to the Secretaries of the Ohio, the Western, the 
New England, the Pacific Slope, and the Michigan Gas Asso- 
ciations. Between the sending of the letters and the meeting 
the time was very short, so that the Pacific Slope Association 
would have very little opportunity to reply. The Conference 
Committee met in Cleveland in May, and revised the plan of 
Federation which had been made by the Federation Committee 
in Boston. The Chairman of the Federation Committee was 
appointed a Committee of one to draw a Constitution and By- 
Laws for the Federation. The Constitution and By-Laws 
which you will find printed and on the seats in various parts of 
the hall is the Constitution and By-Laws which was submitted 
to individual members of the Conference Committees for them 
to express an opinion upon. I think it is not necessary to go 
into«details. The matter was submitted to the Council, and the 
Council saw fit to submit the whole matter to the Association 
without any action on their part except as recommending cer- 
tain amendments to the report of the Committee, and which 
the Association might take action on as they saw fit. Being a 
member of the Council likewise, the President has permitted me 
to speak for the Council in the matter. With this brief history 
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of the matter up to date, I presume the President will put the 
matter before you, and as you have it all in print I do not pre- 
sume you wish to have it read at the present moment. 

Mr. Cowderv— I move that Mr. Addicks give the amend- 
ments as proposed by the Council, and that the printed matter 
be not read. 

Mr. Brown— I second that motion. 

Mr. Ramsdell — It seems to me it would be well for us to 
have this read. I understand that the amendments which are 
proposed by the Council are very few ; and by reading the re- 
port attention can be called at the same time to the amend- 
ments which will then be more easily understood. 

The President — Will you have this proposed scheme of Fed- 
eration read to you at the present time as a whole ? First will 
you have it read out ; if so, will you have it read as a whole or 
will you have it read by sections ? 

Mr. Cowdery — If it is to be read at all let it be read with 
the amendments as proposed. I move that it be read with the 
amendments proposed, as a whole. 

Mr. Brown — I second it. 

The motion of Mr. Cowdery, seconded by Mr. Brown was 
agreed to, and the Secretary read the proposed Constitution 
and By-Laws as amended by the Council, as follows : 

CONSTITUTION AND BY-LAWS FOR GOVERNMENT OF THE 
PROPOSED FEDlfiRATION. 

Article I. 

Section i. The title of this Federation shall be " The Federation of Gas 
Associations in America." 

Sec. 2. The object of the Federation is to further the interests of the gas 
fraternity and the gas industry. * 

Article II. 

Section i. Membership in the Federation is not an individual membership, 
but is membership by Associations. 

Sec. 2. Associations may become members of the Federation only by the 
unanimous vote of the members of the Federation, except the Associations named 
in Article II, Section 3. 
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Sec. 3. The Neiv England^ Western^ Ohio and American Gas Light Asso- 
ciations may become « Charter Members of the Federation by accepting at their 
respective annual meeting occurring prior to June 30, 1896, this Constitution 
and By-Laws; and by authoriziitjg their Secretaries to sign the same before that 
date. 

Sec. 4. Should any Association fail to pay its proportion of the expenses of 
the publication of the Journal by June 30th of any year, after 30 days' notice, 
such Association may be considered suspended from the privileges of member- 
ship until the amount has been paid. • 

Sec. 5. Any Association elected to membership must authorize its Secretary, 
and he must sign the Constitution and By-Laws before it is entitled to member- 
ship. 

Article IIL 

Section i. There shall be no officers elected by the Federation other than 
the Editor of the Journal. 

Article IV. 

Section i. Association representation in the Federation shall be by stand- 
ing committees, members of which are appointed by the Associations in the Fed- 
eration. 

Sec. 2. There shall be a Conference Committee composed of the Presidents, 
First Vice-Presidents and Secretaries (all ex-officio) of all the Associations mem- 
bers of the Federation. The function of this committee is the discussion of the 
varied events that may be from time to time of importance to gas interests, and 
that may invite the co-operation of the gas fraternity, thus obtaining concerted 
action when desirable. 

Sec. 3. There shall be a Committee on Standards, Methods and Similar De- 
signs, composed of members appointed by each Association in the Federation. 

Sec. 4. There shall be a similar Committee on Scientific and Practical Ex- 
periments and Investigations. 

Sec. 5. There shall be an Advisory Committee on the publication of the 
Journal, composed of the Secretary (ex-officio) of each Association in the Fed- 
eration and of the Editor of the Journal. 

Sec. 6. There shall be a Committee on Audit of Journal Fund, composed of 
the President of each Association in the Federation or his representative. 

Article V. 

Section i. There shall be a Journal, published quarterly, entitled "The 
Journal of the Federation of Gas Associations in America," containing the an- 
nual proceedings of each Association in the Federation, together with committee 
reports, patents, current literature, new publications and other matters of inter- 
est to the Associations or the individuals forming the same. 

Sec. 2. There shall be a Journal Fund. 

Sec. 3. The cost of publishing the Journal shall be divided among the As- 
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sociations in the Federation in proportion to their respective total membership, 
but its cost shall not exceed two dollars, annually, to each member in each Asso- 
ciation in the Federation. 

Sec. 4. All proceeds from the sale of extra, copies of the Journal, advertise- 
ments therein, etc., shall be credited to the Journal Fund. 

Sec. 5. Each member of the Federation must furnish a copy of its own pro- 
ceedings, endorsed by its Secretary, for publication in the Journal, and it may 
copyright its own proceedings. 

Sec. 6. The Federation shall not be responsible for opinions expressed or 
matter contained in the Journal. 

Sec. 7. It is intended that every individual member of every Association in 
the Federation shall receive one copy and one only of the Journal. 

Sec. 8. Any individual member of any Association in the Federation desir- 
ing an extra copy of the Journal shall be furnished same at the price extra copies 
are furnished to the Associations. All other copies must be paid for as the ad- 
visory Committee may decide. 

Sec. 9. The Editor of the Journal shall be elected by the Conference Com- 
mittee. A three-fourths vote of all the Associations in favor of one candidate 
shall be necessary to secure an election. A unanimous vote of all the Associa- 
tions at any time may remove the Editor from office. The Editor's term of 
office shall be three years or until his successor is elected. The pay of the Edi- 
tor and any clerical assistance the Conference Committee may authorize, shall be 
fixed by them and paid from the Journal Fund. 

The Secretary of the American Gas Light Association shall be the first Editor 
of the Journal, to date from July i, 1896. 

Sec. 10. On July ist, every year, the Secretary of each Association shall 
furnish to the Editor a list of all its members to be used as a mailing list for the 
ensuing year. 

Article VI. 

Section i. Any Association in the Federation through its Secretary by 
communicating with the Editor of the Journal, may inaugurate any investiga- 
tion or movement by this act alone. 

Sec. 2. The Editor will notify the members of the Advisory Committee of 
this request, and they in turn will bring the matter before the proper committee 
and the Council or the Board of Directors of their respective Associations. The 
data and results should be sent to the Editor and should appear in the Journal 
credited to the proper Association. 

After the movement shall have been once started the committee (having the 
investigation in charge) of the original Association making request shall develop 
the lines of the investigation. 

Sec. 3. The Association starting any investigation should specify the lines 
upon which the same should be developed, but this does not prevent investiga- 
tion on other lines in addition thereto. 

Sec. 4. Nothing in this plan is intended to interfere with the independent 
local government of any Association in the Federation ; independent but co- 
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operative action on any subject by each Association from its individual point of 
view is what is aimed at. 

Article VII. 

Section i. Each Association in the Federation shall make a provision in its 
Constitution or By-Laws that a vote may be taken on Federation matters by 
mail, when its Council or Board of Directors directs the Secretary to obtain such 
a vote. 

Article VIII. 

Section i. There shall be maintained, by the Advisory Committee, in 
pamphlet or other convenient form kept to date from time to time by addenda, 
a record of all Standards adopted by the Federation. This shall be in addition 
to such matter in the Journal. The date of adoption by each Association of an 
original standard and the date of any change in same must be plainly shown. 

Sec. 2. A charge may be made to members of Associations in the Federa- 
tion for each copy thereof, and must be made to all others desiring copies. 

Article IX. 

Section i. Committees when voting shall vote by Associations, each Asso- 
ciation having one vote only. 

Article X. 

Section i. This Constitution and By-Laws shall go into effect on July i, 
1896, if accepted at an annual meeting prior to that date by two or more of the 
Associations named in Article I, Section 3. 

Sec. 2. Changes in this Constitution shall require a unanimous vote of the 
Associations (each taken at an annual meeting). When there are six (6) Asso- 
ciations in the Federation a three-fourths vote only will be required. 

BY-LAWS. 
Article A. 

Section i. Application for membership in the Federation should be made 
to the Editor who must promptly inform the Advisory Committee of such appli- 
cation ; each member thereof should at once place the application before the 
Association he represents. 

Sec. 2. No Association shall vote on the admission of a new member to the 
Federation save at an annual meeting. 

Article B. 

Section i. The' members on the Committee of Article IV, Sections 3 and 
4, representing any Association, should beat least three in number on each com- 
mittee. Each member should be elected for three years, and the term of office 
of but one member should expiry each year. 
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Article C. 

Section i. When, by a three-fourths vote, the Conference Committee may 
consider it wise, there may be opened a committee, library and reading room in 
the city of New York ; this shall be for all committees of, or individual mem 
bers in the Associations in the Federation. A register shall be maintained at 
these quarters. 

Sec. 2. Should this experiment prove successful, one year thereafter, like 
action may be taken and similar quarters may be established in the city of Chicago. 

Article D. 

Section i . Changes in these By-Laws can be made by a three-fourths vote 
of the Associations, but when the number reaches six (6) in the Federation, a 
two-thirds vote shall be sufficient for such change. 

The President — Gentlemen, this very important report is 
now before you for your action. 

Mr. Graeff — In order to test the sense of this Association 
upon this matter as a whole I move that it be indefinitely post- 
poned. 

Mr. E. C. Brown— I second that motion. 

Mr.- Clark — I want to ask if under Roberts* Rules of Order, 
that is a debatable question. 

The President — I think it is not a debatable question. 

Mr. Harbison — I move that the motion to indefinitely post- 
pone be laid upon the table. 

Mr. Africa— I second the motion. 

The President — I believe that is a proper motion. It is 
moved by Mr. Harbison, seconded by Mr. Africa, that the mo- 
tion to indefinitely postpone be laid upon the table. All in 
favor of that motion will stand until counted. 

Mr. Lansden — May I call attention to the fact that associate 
members of the Association are voting ? I understand that 
only active members are entitled to vote. 

The President — No one can vote except active members. 
All but active members will please sit down. Those opposed to 
the motion will please rise. The Ayes have it. The motion is 
carried. 
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Mr. Harbison — Now I move that the report of the Commit- 
tee, with their recommendations as to amendments, as read by 
the Secretary, be adopted by this Association. 

Mr. Africa — ^^I second the motion. 

The President — All in favor of this motion will say Aye ; 
contrary, No. The Ayes have it. 

Mr. Graeff — This motion is surely debatable ; and there 
may be those here who are prepared to debate it.' 

The President — The resolution had been put before you 
were on your feet. Upon that ground I declare it carried. 

Mr. Graeff — Did the chair invite discussion of this matter? 

The President — We have no disposition to force anything 
down the throat of the members of the Association ; and there- 
fore I will withdraw my ruling, and the question can be debated. 

Mr. Harbison — I move to reconsider the vote just passed so 
that the whole matter may come before us for discussion. 

Mr. Addicks— I second that motion. 

The President— It is moved by Mr. Harbison, and seconded 
by Mr. Adjdicks that we reconsider the resolution just passed, 
and that the matter be open for discussion. All in favor of that 
motion will say, Aye ; contrary. No. The Ayes have it. Now, 
gentlemen, you can proceed. 

Mr. McKeige — I do not keep in mind the figures read by the 
Secretary yesterday as to the cost of printing the Journal. 
Will he kindly state again how much that costs the Association ? 

The Secretary — The publication of the Quarterly Proceed- 
ings thus far— and I refer now to all four issues, that is for one 
year— the first issue contains considerable more than the others, 
the second was not quite as large, but the last two issues are 
what we expect it will be right along — those publications have 
cost us, including the cuts, and the expense of putting the num- 
bers in the hands of members, nearly two dollars per page for 
publication of six hundred copies of each number.. 

Mr. McKeige — How much in the aggregate for the year ? 

12 
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The Secretary — The whole thing has cost us about one 
thousand dollars. 

Mr. McKeige — Do I understand that this Quarterly is still 
to be continued ? 

The Secretary — Nothing has yet been done looking to its 
discontinuance, that the Secretary is aware of. 

Mr. McKeige — Then the charge to the Association for mem- 
bership in the Federation is about eight hundred dollars more. 
It seems 'to me, Mr. President, that we are getting altogether 
out of our line of business. This is not a publishing house. 
The people who have stood up for the gas business right along 
have been those connected with the gas journals ; and why 
should this Association, or other associations, join together and 
start a publishing plant of their own ? It seems to me that we 
are getting out of our line of business altogether. The people 
who have fought and bled for the gas business in this country — 
the two or three gas journals — I think it is due to them as well 
as to the business itself, that those journals be afforded all the 
latitude possible in getting before the gas people of this coun- 
try not only the Proceedings of the meetings promptly, but 
every paper bearing on the gas business. I heard here yester- 
day that the proceedings of this meeting would not be published 
until next January. Good Lord ! It will be ancient history. 
By that time we will have forgotten all about it. There are 
three or four hundred members of this Association who will get 
in the Quarterly a report of our proceedings ; but I understand 
that there are eleven hundred gas companies in this country. 
Only four hundred of them are represented here. The other 
companies are too poor to send a representative here ; they are 
too poor to subscribe for the Quarterly ; and they do not get 
any of the benefits from all these discussions which we have. 

It seems to me we ought to give up the publishing business 
and stick to our own. Let the gas journals attend to that. 

Mr. E. C. Brown — Mr. President ; I would like to be heard 
on this question. It is a vital one to me, as I believe it is to 
every member within the hearing of my voice. I trust my asso- 
ciates upon this floor will not impute selfish motives nor attri- 
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bute my position in this matter to a desire on my part to disturb 
the harmony of this meeting ; such assumption would do me 
grave injustice. 

I am opposed to Federation as presented here to-day ; I 
oppose the whole tenor of such proceedings because in my judg- 
ment I fear this Association is about to commit itself to a meas- 
ure the phases of which are clearly without the functions of a 
society of the character of this, and because I believe the pro- 
ject inimical to the general good for which this Association was 
called into existence. 

It has been said that articles bearing the imprint of Boston 
pass current everywhere ; for I would have you know that Bos- 
ton exercises nice discrimination, and most articles, whether 
of commerce or of a literary nature, emanating from that effete 
locality stand high in the good opinions of the world at large. 
But, sir, I will undertake to say that not all things of Boston 
production bear the seal of " The Hub of the Universe." Two 
years ago this month a paper was read at one of our meetings ; 
a paper that received at the time marked attention, and has 
since attracted more general notice than is customarily accorded 
to papers read at our meetings. It was the production of a 
gentleman whom we all honor for his eminent manly qualifica- 
tions no less than for his ability as an engineer. He is indeed 
a shining example of the thoroughly equipped member of the 
gas fraternity. Yearly since this paper was read, first at one 
'and then at another of our sister societies, this scheme of Fed- 
eration has been dealt with — by committees. Only now have we 
presented to us a series of "Articles " which this slender minor- 
ity of our membership is asked to consider and pass upon be- 
cause they come to us as recommendations of the Council. I 
feel that the meager membership now present, no matter what 
the rules may be, has no right in equity to decide for all a ques- 
tion of such magnitude, and fraught as it Is with so many intri- 
cate problems— certainly not when opportunity can be so easily 
offered to obtain a consensus of opinion. 

Gentlemen, this Association is now asked to make the Ameri- 
can Gas Light Association the entering wedge to a scheme that 
is so woefully overloaded that even now it well nigh topples 
because of its own illy balanced weight. We are asked as an 
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Association to pledge ourselves to carry out problems that in- 
volve the expenditure of unknown sums of money and assume 
increased responsibilities for enterprises that have not as yet 
reached the expetimental stage ; unless the slow and ponderous 
methods associated with our proceedings of yesterday and to- 
day as an effect of our *^ Quarterly," are considered suited to 
the best interest of this and kindred societies. Sir, I object 
to this society engaging in a commercial business. I protest 
against this Association taking any action that will commit it 
even as an influencing agent to induce sister societies to follow 
— I certainly know not where nor do I believe the most ardent 
supporter of Federation can say — whither? 

Few, and a very few, members know to this moment that the 
regular gas journals— those legitimate publications that have 
stood sponsors for gas and for the actions of gas men — can 
now no longer publish detailed reports of the proceedings of 
this Association. Why ? Because the Council at our last annual 
meeting recommended that this time honored custom should be 
abrogated ; that the" papers as well as the discussions read 
before you should thereafter appear only in the " Quarterly " 
publication of proceedings. My friends, I ask, is this just re- 
quital for past obligations? I ask in the name of progress, is 
this the way to extend and broaden the scope of our affairs ? 
I answer emphatically, no ! 

Whence comes this idea of exclusion and seclusion ? What 
precedent has been found in this or other lands among kindred, 
societies "to mark the channel for such precedure ? We look to 
England in vain for the slightest semblance for such a course. 
There the journals are recognized exponents of the industry 
and accorded the right to publish every part and parcel of the 
proceedings of Great Britain's numerous gas institutions. In 
France a like condition prevails. In Germany the utmost lib- 
erty is extended the technical press ; so also in Holland and in 
Austria as well. 

The time is well within the recollection of many now present 
when members of this Association complained because a gas 
journal extended its reports of the deliberations of this society 
over a period somewhat longer than was considered advan- 
tageous to the welfare of this Association. This complaint. 
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too, was made in the face of the fact that the publication re- 
ferred to had supplied the needs of this society during a time 
in its affairs when its empty treasury would not admit of its 
doing for itself. As will be recalled our respected Secretary in- 
formed this meeting no longer ago than yesterday, that no part 
of the past two days' discussions can appear in print before the 
January number of the "Quarterly." If this shall be accepta- 
ble it offers a most striking commentary on the changeability 
of the human mind. Gentlemen, I wish to ask, is this an elee- 
mosynary institution ? I wish to know, does this society believe 
that the manufacturers identified with the gas industry of this 
country should be made to pay tribute to an organ of this Asso- 
sociation while every man of them will tell you he has no need 
to announce his wares therein, and would only do so because 
" discretion is the better part of valor." 

What is the basis of this " Quarterly ? " Gratuitous contri- 
butions from the pens of men who seek to assist their fellow- 
workers by recital of the writers' experience and observations. 
I refuse to believe that the liberal spirit which induces men 
without pay or expectation of reward beyond the thankful ap- 
preciation of their associates — I say I refuse to believe that any 
one who prepares a paper for this or any other Gas Association 
harbors the disposition to withhold the result of his labors from 
the natural channel through which that result can gain the 
widest publicity. It is true that the Council in its recommend- 
ations as read yesterday, appear to make an attempt to expunge 
the copyright on papers that have been published in the " Quar- 
terly," by vesting the proprietorship to such papers in the 
author ; but, gentlemen, the member of Council who penned 
that recommendation was either unacquainted with the laws 
governing copyright, or he desired to appear to give what was 
not to be given ; for a mere wave of the hand will not suffice 
to transfer back to an author what is legally registered in the 
office of the Librarian of Congress in the name of another. 
No, sir ; no change whatever, no modification in the slightest 
degree, has been recommended by the Council that grants the 
gas journals a single privilege beyond that right afforded by last 
year's action, and that gave absolutely nothing. I am willing 
to believe that the Council deemed it desirable to do something 
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in respect to this matter ; but, as the record stands to-day it 
accomplished— well simply the most stupendous piece of infini- 
tesimal generosity ever to come under my notice. Gentlemen, 
it is indeed a poor master who says to the good and faithful 
servant, to him who has stood shoulder to shoulder in the thick 
of battle, to him who has offered encouragement in days of 
darkest adversity, to the one who in sounding praises deli- 
cately glossed over infirmities — I. say that it is a poor master 
who now says to that steadfast and faithful friend, " I need you 
no longer, for I am grown strong and prosperous. Get thee 
hence, go ! " 

Sir, we have reached the fork in the road in the affairs of this 
Association ; two ways now open before us ; one a broad, nat- 
ural highway, an avenue free from the rocks of disaster, and 
along whose course the lights of advancement burn brightly. 
The lights are the lights of Truth pointing the way onward to 
greater triumphs. The other — I will not call it a road, it is but 
a mere mountaineer's trail : its way is devious and filled with 
the apples of discord ; and at its end are insurmountable break- 
ers ; a little further— chaos ! 

Mr. President, let the high lights of Truth shed the rays of 
justice, of fair play, of harmony, of good fellowship and advance- 
ment over the deliberation of this to us most vital question. 

Mr. McIlhenny — Mr. President, it is very evident from the 
reading of this report, and the arguments made that it is a 
question that has decidedly two sides to it ; and every member 
of this society, as upon any question that is worth discussion, 
ought to declare himself as to what side he is on. For one I 
am against Federation, I think the whole thing is a mistake. 
I remember very well when I was a young gas man in a country 
town, sitting in the office, how eagerly and how sincerely I read 
what the older men were saying in the gas meetings, from the 
journals. I did not have to wait three months for it then. I 
could read it, and act upon the information when the matter 
was fresh in my mind ; and I was benefited by it as you will 
never be benefited by any such Quarterly. It is impossible. 
As Mr. McKeige said a while ago, we will forget all about it. 
In the publication of what is done at these meetings of the As- 
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sociation we want to benefit those who are not in attendance 
just as much as we want to benefit those who are in attendance. 
I think that we are broad enough, that we are liberal enough, 
to be willing that the Western Association shall be benefited by 
our Proceedings. This Federation scheme is a measure that 
cuts them out, unless they subscribe for this journal. Now they 
can get this information, as all the gas men of the United 
States can get it, from the Journal ; and they do not have to 
want for it, and they do not have to pay extra for it. There 
happens, as it seems to me, to be another matter worth consid- 
ering. I hope that I would be one of the last men in the 
Association to stand in the way of improvement. As an old 
member of the society, as an old gas man — and the older I 
get the more I think of these gentlemen who meet here from 
year to year ; I love to look in their faces : I love to see them 
returning here year after year, and especially the older mem- 
bers ; it is a great gratification to one who has been so long 
connected with the Association as I have been, to meet them ' 
here ; and I would not say one word in opposition, and I do 
not want it to be understood that I am opposed to anybody 
in this matter ; but I think that it is mistaken judgment to 
carry out this scheme ; and we all know very well that activity 
is not always energy, and that change is not always improvement. 
We have got along splendidly on what we have had ; and we 
owe the men who are publishing these gas journals a great deal ; 
they have been great educators for us, and we owe them a great 
deal ; and we should hesitate to do anything which will do them 
harm. That is the reason that I am doing, as I am not in habit 
of doing, in these meetings — expressing my opinion against 
this thing. I hope it will not be carried. 

Mr. Addicks — Speaking for myself alone, I am very glad to 
hear this active discussion ; and I am glad to hear all the things 
that can be said against Federation. I sincerely appreciate all 
that Mr. Brown says with regard to the gas journals. But Mr. 
Brown is not perhaps as familiar with this scheme as I am, and 
as I do not wish to take any unfair advantage of him I would 
like him to point out the particular things in the Federation 
which cause his remarks. As I understood both the last speak - 
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ers the burden of their objection is in the fact that the gas 
journals will not have the opportunity of publishing the Pro- 
ceedings of any of the Associations in the Federation. Let 
me read to you the clause which bears upon that subject. I 
will read you first as originally planned, and then read it with 
the additions made by the Council. Article 5, Section 5, origi- 
nally read : " Any member of the Federation may copyright 
its own proceedings." Now, why was that done ? 

As the Council have amended it that section reads as follows : 
" Each member of the Federation must furnish a copy of its 
own Proceedings, endorsed by its Secretary, for publication in 
the Journal, and it may copyright its own Proceedings." You 
will observe that the editor of the Journal by this plan has abso- 
lutely no power over the Proceedings of any Association in the 
Federation. If he happens to be the Secretary of some par- 
ticular Association (as would be the case with the first editor 
only, very probably) he would transmit to himself the Proceed- 
' ings of that particular Association. Otherwise he has no con- 
trol over the Proceedings of any Association. Each Associa- 
tion can do what it pleases with its own Proceedings. It may 
publish them in one journal if it sees fit, it may publish them 
in all 'the gas journals if it sees fit, or it may publish them in 
none of the gas journals if it sees fit. The Associations to-day 
have that power ; and in order to answer the very question that 
Mr. Brown brings up, it must be expressly provided that the 
editor of the Journal can have no control over any of the Pro- 
ceedings. 

Mr. E. C. Brown — It is not the question of editorship ; I am 
against it on general principles, and because I think it is entirely 
outside of the province of a Gas Association to engage in any 
commercial business. I am opposed to it on the same grounds 
that a most unusual proceeding occurred here to-day, when this 
Council had a paper withdrawn from it, which they had accepted. 
I know nothing about the merits of that paper ; I did not hear 
it ; but I think it was a most unusual proceeding. Why ? Be- 
cause there were two objectionable features in that paper. One, 
the competition which that paper favors. The members rose 
up in a body and said : We must not let it go out to the world 
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that we do not want competition. Now you are sticking the 
knife right up the back of the gas journals which have served 
you so well. 

Mr. Addicks — I can understand the end of the argument. 
I want it distinctly understood that the value in the Federation, 
if there is a value, will only be brought out by a full discussion. 
I do not believe that anything should be started without looking 
to the end of it. As I understood Mr. Brown, one of his chief 
objections was to the fact that the journals could not have the 
entire proceedings of some particular association, or if all the 
associations went into the Federation, that they could not have 
the proceedings of any of the associations in the Federation. 
That is what I gathered from his remarks. But it is not so 
provided, nor is it so intended in this Constitution and By-Laws. 
Mr. McKeige, I believe it was, spoke of $800. I do not know 
what that $800 referred to. I would like to have him explain 
to me what he referred to. 

Mr. McKeige — Is not the cost of the Journal fixed as two 
dollars per year to each member of the different associations ? 
And does not each member have to pay that, in addition to pay- 
ing for the present Quarterly? We are already paying $1,000. 

Mr. Addicks — The cost of publishing the Proceedings will 
be divided among the various associations in the proportion of' 
their membership, and it cannot exceed two dollars to each 
member of each association in the Federation. So that two 
dollars multiplied by the number of members in this Association 
will represent the total cost of the Proceedings to this Associa- 
tion. If we are paying a thousand dollars now we will save 
two hundred dollars on the Proceedings by having them pub- 
lished by the Federation. That is on the supposition that the 
Federation scheme is adopted by these associations. 

Mr. McKeige — I asked the question if our own Quarterly is 
to be continued ? 

Mr. Addicks — Naturally if there is a Federation we would 
send our Proceedings to the Journal of the Federation. 

Mr. McKeige— We are printing them now, and some one 
must be authorized to discontinue it. 

13 
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Mr. Addicks — At the present time we are running the Quar- 
terly ; but if our proceedings are put in the Journal of the 
Federation, under this Constitution and By-Laws, we would 
certainly cease to run the Quarterly on our own hook. 

Mr. McKeige — But you do not say so ; and you have got to 
take things as they are. 

Mr. Addicks — I cannot see the object. You must remember 
that we are discussing this at the present time. That same 
question coming up in another association, they might take the 
same ground there. But when we go into the Federation, if we 
do, the extreme cost of publication is placed at two dollars per 
member ; and what will be the cost to this Association for pub- 
lishing its proceedings ? 

Mr. McDonald— Like Mr. Mcllhenny, it is not often that I 
take part in the discussions in this Association, but I cannot 
help but feel that this is a matter of vital importance to every 
member. Therefore I take the liberty of saying what I feel 
ought to be said. I do not agree with Mr. Mcllhenny altogether 
in his position as to this proposed arrangement ; and I do not 
quite agree with the arrangement that is desired to be brought 
about. I do not agree with the arguments that have been ad- 
duced here this afternoon. I think they are of no importance 
whatever, and do not bear upon the really important matters 
connected with this scheme. I believe that the people who are 
trying to introduce Federation into the Associations of this 
country are doing it with honest purposes, and in the belief that 
it will be for the best interests of the Association ; in the hope 
that the discussions will become more valuable, that the results 
will be more lasting, and will therefore do the gas fraternity 
more good. On the other hand there are a number of mem- 
bers who do not believe that the method it is proposed to adopt 
will be as beneficial to the Association as the past arrangement, 
was. It seems to me this is the true ground upon which we 
should discuss this project — as to whether this adoption will be 
better for the Association, or worse. I contend that the matter 
of a few dollars, more or less, expended by this Association 
counts for nothing ; what we are all seeking is a permanent 
good. I believe that I voice the feeling of every member of 
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this Association when I say that I want nothing but what is 
best for this Association. Now, gentlemen, if every member 
of this Associatfon was a carefully educated technical man there 
is no question in my mind but what Federation would be largely 
to our interest. If, on the other hand, a majority of our mem- 
bers are not men of that character, but are men who have grown 
up in the rough and tumble of their experience, and who come 
into these meetings seeking to get the benefit of them from 
what they hear and see, and from grasping the hands of their 
fellow members, and in the freedom of association that we have 
had heretofore, then I think they would not get as much good 
from this arrangement of Federation. As I understand the 
scheme it is proposed to publish the proceedings of all the asso- 
ciations in a Quarterly, similar to the way the proceedings of 
this Association have been published during the past year. I 
know there is a great deal of feeling against that plan. I think 
you will have noticed that every man who has spoken on this 
subject feels very strongly. For a time I feared there was go- 
ing to be some effort made to cut off discussion — which would 
have been fatal. I believe that every member of this Associa- 
tion desires to do what is best. If you will satisfy him that this 
scheme is for the best interest of this Association, then without 
question he will vote for Federation. Satisfy him that Federa- 
tion is not best for the Association and he will certainly vote 
against it. But do not let us go into petty arguments. While 
I think as much of our journals as any man does, yet I do not 
think that they are all that we are to consider here. 1 think 
that what the members of this Association desire, what is best 
for them, and what they think will bring about the highest good 
of this Association, is what we need, and what we all wish. Let' 
us argue this question upon that hne, and do not let us talk 
about a few dollars of expense, or discuss whether one paper or 
another shall be permitted to publish our proceedings. The 
papers always have published them. Now we are considering 
a change. Shall we change ? That is a question which I think 
wants to be carefully considered. I think I may go a little 
further. I have no desire to say anything offensive, but I do 
think that the proceedings of the present meeting have to a cer- 
tain extent discouraged members in respect to the matter of 
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P'ederation. There have been two papers, and really only two 
papers read and discussed in this Association to amount to any- 
thing ; and one of those was finally expungecf from the records 
by the action of the Council. That is not what we have been 
accustomed to. 

The President — Let me say that the Association itself de- 
cided not to discuss these papers, and they decided that they 
should not be read. There was no forcing the matter. 

Mr. McDonald — I understand that, and I did not intend to 
insinuate that there had been. But I do mean to say that two 
papers, one of which was expunged, took up so much time of 
the Association that the other papers had to be passed over very 
hurriedly because some of the members were anxious to get to 
the discussion of this scheme of Federation. 

The President — One reason why we have not given so much 
time to consideration of the papers as they were entitled to is 
because the members of the Association were not here in time 
to take part in the discussions. 

Mr. Littlehales — I would like to say one word. A I under- 
stand it each member retains control over his own papdr after 
having presented it to the Association, and so there is nothing 
in the world to prevent him handing a copy of that paper to 
any or to every one of the journals. If we were to cut off that 
sort of thing I would be as strongly opposed to it as any man 
in the room ; because I think it is a very desirable thing that 
every member of the Association should get the papers shortly 
after they are issued. We can get them easily^ as it seems to 
me, unless the members who submit papers choose to withhold 
them. That is the way it strikes me. 1 do not see what objec- 
tion there can be to their furnishing their papers to the journals. 

Mr. Fodell — I do not see the necessity for any such great 
haste in debating this matter this afternoon — in almost the last 
minute of the meeting. The scheme seems to contain a great 
deal that has not been duly considered, judging from what has 
been said here this afternoon ; and it seems to me that many of 
the points have been overlooked. 1 move that the whole sub- 
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ject matter, and the consideration of the subject, be postponed 
until the next annual meeting. 

Mr. Egner — I second the motion. 

The President — There is now a motion to postpone the 
further consideration of this motion until the next meeting. 

Mr. Ramsdell — Is that debatable ? 

The President — It is not debatable. 

Mr. Clark — Is the President certain in his ruling— that a 
motion to postpone to a certain time is not debatable ? 

The President— I think it is not. 

Mr. Clark — I think it is. 

Mr. Addicks — Was it stated that it was to be until the next 
meeting? 

Mr. E. C. Brown — I move that we adjourn. (Several mem- 
bers — ** No ; " "'No.") Well, I will withdraw the motion. 

Mr. Harbison — It appears to me at this point, as a member 
of this Association who has been a pretty regular attendant on 
its meetings, and who has been somewhat interested in the busi- 
ness of making and selling gas, that it is becoming in this As- 
sociation, as it is in some others with which I am concerned, a 
pretty serious question whether the members of the Association 
who are practically engaged in the business of lighting their 
respective cities and towns really know just what they are 
doing, or what they come here for. Are we coming here to be 
ruled and guided continually by two or three representative so- 
called gas journals ? I think we have had enough of it ; and 
if this is to continue I am ready for one — and there are a good 
many others in the room who are with me — to organize a new 
Association, whose members shall be practical gas men ; and 
there will be nobody admitted as members except those who are 
practically engaged in the business. Then our time will not be 
taken up and wasted in this way when we come to these meet- 
ings. We .leave our homes and business, some of us come a 
long ways, and spend much of our time in attending the meet- 
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ings, but for the most part fail to accomplish the purpose for 
which we came. 

Mr. Forstall— I rise to a point of order. I do not think 
the speaker is debating the question before the house. 

The President — We do not desire to limit discussion, but it 
must be confined to the subject at issue 

Mr. Harbison — I beg pardon if I have transgressed the strict 
rule of argument; but there has been great liberality shown to 
those who have occupied so much time before ; and I will en- 
deavor to confine myself strictly to the question of Federation, 
which 1 understand is before us. But when a member attempts 
to indefinitely postpone a matter, and so prevent me from hav- 
ing a word to say on the subject, I think it is not right. I want 
free discussion for everybody. I want everybody to have the 
opportunity of expressing his opinion. On the question of 
Federation I wish to say that 1 am in favor of it. 

Mr. Thompson — Is not the motion before .the Convention to 
postpone indefinitely ? 

The President — It is a motion to postpone the considera- 
tion of the subject to another date ; and your argument, Mr. 
Harbison, must be to show why it should or should not be post- 
poned to another date. 

Mr. Harbison — Then I will try to speak to that subject, and 
to that alone. I am opposed to a postponement because 1 think 
that since the matter was first brought to our attention we have 
had sufficient time to consider the question. I am afraid that 
a good many in this room do not distinctly understand — and I 
am not sure that I do, but I think I do — just what is meant by 
this proposed scheme of Federation. It is intended to unite 
the various gas associations of the country for the one grand 
object of investigation on matters pertaining to gas interests 
which may be presented at the meetings ; and to get a consoli- 
dation of influence and interest in all such matters, so that there 
shall be concentration of effort in the way of investigation in 
matters pertaining to our business. I hope there w.ili not be any 
postponement of it. We have had time enough to consider it. 
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The longer we consider it the more time is wasted in these meet- 
ings. We can decide it either one way or the other by our vote 
here this afternoon ; and I hope it will not be postponed. I 
apprehend that I have not given the subject any more attention 
than the average member has done, but I am now quite ready to 
vote on the question ; and I hope that it will not be postponed. 

Mr. Lansden — I wish to ask for information with regard to 
this matter — whether what this Association does binds this Asso- 
ciation only ? 

The President— That is all. 

Mr. Lansden — The proposed F'ederation consists of several 
other associations ; one of which has only about forty members. 
Does the one vote of that association carry the same weight as 
the vote of this Association ? 

The President — Yes. 

Mr. Lansden — What concentration of our ability as engi- 
neers, what concentration of our discoveries, can be accom- 
plished in any such way ? 

The President — We are now on the subject of postpone- 
ment. You must confine your remarks to reasons as to the 
postponement of the matter. 

Mr. Lansden — You, Mr. President, and you, my fellow mem- 
bers, see the feeling that exists on this subject this afternoon. 
Now would it not be wise to wait until we hear from, some 
others who are to take part in it, let the matter be talked over, 
and be brought up another year and in the meantime see what 
the sentiment is in the other associations of which it is pro- 
posed to make this Federation. I think it is wise to put the 
matter over to another year. 

Mr. Addicks — Two years ago, in Boston, a paper was read 
on *' A Gas Association and Its Members." The subject was 
discussed the year afterwards, and a committee was appointed 
by this Association. A report on that subject has been made 
to this Association. It has come before this Association at three 
sessions. I fail to see why it should be postponed to another 
session. If it is so complicated that it requires four sessions of 



Digitized by 



Google 



330 

this. Association to consider this question, it will probably re- 
quire four sessions of each of the other associations to consider 
it. I do not see how we cari go before the other associations 
leaving this thing in the air, and expect them to consider it seri- 
ously. I am very much opposed to any postponement of the 
question. Personally I would prefer to see this Association, 
having gone forward in the matter, stop now, rather than post- 
pone it to another session. I trust that it will not be post- 
poned, but that it will be finished at this session and at this time. 

The President — Are you prepared to vote ? We must cut 
down the discussion for lack of time tQ continue it. It has 
been moved by Mr. Fodell, seconded by Mr. Egner, that this 
question be postponed until the next meeting of the Associa- 
tion. 

The question was put on the motion to postpone, and by a 
standing vote it was lost. 

Mr. Harbison — Now, Mr. President, 1 move that the report 
of the Committee, with the recommendations of the Council, 
be adopted by the Association. 

Mr. Buckman — I second that motion. 

The President — It is moved by Mr. Harbison, seconded by 
Mr. Buckman, that the recommendations of the Council be 
adopted, and that this scheme of P'ederation as proposed to the 
Association be now adopted. All in favor of that motion will 
say. Aye ; contrary. No. 

Mr. E. C. Brown — I call for a roll call, or a division. 

The President— -The Ayes will stand. The Noes will stand. 
The motion is lost. 

The Secretary — Mr. President, if I may have the privilege 
of the floor 1 would like to say a few words. 1 have been some- 
what connected with the Quarterly since it was started, which 
was but a very short time ago. The point was made by one of 
the members that for the publication of the Proceedings of this 
Convention we would be obliged to wait until next January. 
The question was asked me when the next issue of the Quar- 
terly would be — whether in January. I answered that it prob- 
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ably would be. But it is entirely within the discretion of the 
Association to have it published at anytime before if they please. 
I will put it out next week if the Association desires it. 

It has been said that the Federation scheme would be adopted 
by a minority of our Associations if it were passed at the present 
time. 1 think it would be quite safe to say that in order to have 
it passed by a majority of the Associations the most feasible way 
would be by a mail vote, through the President, or through 
some Committee. 

Again, it is said that Federation would be the entering wedge — 

Mr. Forstall — I rise to a point of order. What is before 
the meeting ? There is no question before the meeting as I 
understand. 

The President — You are debating a question that has al- 
ready been passed upon. 

Mr. Forstall— Then there is no question before the meet- 
ing at present? 

Mr. Graeff— I move that the Secretary be allowed to make 
any remarks he pleases. 

Mr. Thompson — I second the motion. 

The President— Mr. Graeif has moved and Mr. Thompson 
has seconded the motion, that the Secretary be heard. Is it 
your will that the Secretary be heard ? Those in favor of the 
motion will say Aye. Now proceed, Mr. Secretary. 

The Secretary — It has been said that Federation was an 
entering wedge for something — but for what was not under- 
stood. Reference was made to the expenditure of unknown 
amounts in various, schemes that no one could tell the ending 
of. Now, what was that based on ? 

Mr. McKeige— Are you speaking to me ? 

The Secretary — To the members generally. To you among 
the rest. 

Mr. McKeige— We paid $1000 last year, and if this publica- 
tion costs us $800, that will make $1,800 that we will have to 
pay hereafter. 

14 
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The Secretary — The gentleman is laboring under a serious 
misapprehension. If the question of Federation had been 
studied by him I think he would have understood that it was 
intended that as far as the publication of Proceedings is con- 
cerned in connection with Federation, the whole plan, in sum 
and substance, is simply this : That the associations will pool 
the expense of publishing the Proceedings. I have here a mag- 
azine which is the Journal of the Association of Engineering 
Societies' that is an association of societies which, so far as the 
publication of Proceedings is concerned, is very similar, and in 
fact almost the same as was proposed for the associations of 
gas engineers, if we have a Federation. That has been going 
on for some years and the number for July, 1894, completes the 
thirteenth volume. Certainly that is not a failure. Certainly 
the members of that association do not consider it so, or they 
would have abandoned it long ago. 

I stated that the cost of printing our Proceedings was, in 
round numbers, for the four numbers already issued, about one 
thousand dollars. It should be borne in mind that the first two 
numbers were large and contained the report of Proceedings of 
the Association for the years 1892 and 1893 — issued i" essen- 
tially the same form that we have issued them before, except 
only that the report for each year was in a separate number, 
and that the volumes were not bound in cloth. The Quarterly, 
so far as the Association is concerned, begins with the July 
number. Previous to that there was no difference in the publi- 
cation of the Proceedings of this Association from what they 
had been before, except the interval pf emission, and style of 
binding, and the fact that but one year was contained in each 
issue. The form throughout is the same as had been used be- 
fore in the bound volumes, which I presume all the members 
have. If the gas associations of America should combine in 
a Federation which, among other things, shall publish the Pro- 
ceedings, then the Proceedings of all the associations would be 
published in a Journal of the Federation very closely similar 
to this Journal of the Association of Engineering Societies. 
The very title of it is almost the same. Our Federation is really 
an association of associations. Our associations are really soci- 
eties — there is very little distinction there — so that the Proceed- 
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ings would be in very similar form. It is not therefore a new 
thing ; it is not an untried experiment. The cost to the Asso- 
ciation would be approximately $800 then, while the .cost to this 
Association of printing this Quarterly as it was intended to 
carry it on, provided the Federation scheme did not pass, and 
there was no other change in any respect,* will be presumably 
about $900 per year. If the Association went into the Federa- 
tion it would cost us about $800, undoubtedly it would not con- 
tinue to run the Quarterly in addition to going into the general 
publication by the association of societies. 

One of the speakers said that he did not know where Feder- 
ation would lead to. If he does not know where it would lead 
to he surely has a very indistinct idea of what it means. If the 
scheme of Federation is really started there can be little doubt 
what it will lead to, if it is adhered to. There are but two es- 
sential points in it, and they are really combined in one ; and 
the whole thing is expressed in one word, co-operation. The 
co-operation of societies in professional investigation of sub- 
jects pertaining to the industry is more an essential point of the 
Federation scheme than is the publication of Proceedings ; and 
the publication of the Proceedings is more a matter of conven- 
ience than it is an essential and vital point to the scheme of 
Federation. With all due deference to time-honored customs — 
and I revere them as much as any man present— it certainly is 
a fact that if only time-honored customs were always adhered 
to, civilization would immediately be at a stand-still, and there 
would be no advance. 

Reference has been made to tribute said to be extorted from 
manufacturers. There can be but one way in which that re- 
mark can apply ; for the pockets of manufacturers could not 
be touched by the publication of Proceedings by the Federa- 
tion in any different way from that of other members, except 
in the matter of advertisement. If the publication should con- 
tain advertisements there is no manufacturer who would be 
bound to advertise ; but I admit very freely and candidly, and 
am pleased to know the fact, that any advertiser seeing his com- 
petitor's advertisement in any periodical publication would be 
glad to get there along side of it, and to have equal advantage 
if there was any. If there was no advantage in it then cer- 
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tainly he would have no sensible reason for putting his adver- 
tisement there. 

There is another point in connection with advertising, and 
the idea of compelling tribute from manufacturers, and that is 
that manufacturers would feel bound to support such a publica- 
tion by their advertisements. If there is no direct or indirect 
advantage to be gained, then he goes there for a sentimental 
reason ; and if he goes there on such grounds then I claim that 
any man who will bleed his pocketbook for a sentimental reason 
in an entirely unreasonable way, simply admits that he has not 
got nerve enough to manage his own business to his own ad- 
vantage. There is no compulsion whatever about advertising, 
and no man should be thought less of if he did not advertise. 

The question has been asked — What is the Quarterly ? The 
Association at its last annual meeting adopted a recommenda- 
tion of the Council that the Proceedings should be printed in 
quarterly form, and that certain matters might be admitted in 
the Quarterly in addition to the papers read at the meetings. 
You have received copies of that Quarterly. It speaks for 
itself. If it says nothing, and is worth nothing to you, discon- 
tinue it. It is the publication of the Association, and the Asso- 
ciation can stop it at any time. The only things, besides the 
Proceedings, that have been admitted to the publication so far, . 
have been the indices of technical literature, a list of new pub- 
lications issued, and a list of gas patents. If these things are 
not worth having, or if it is undesirable to have them there, let 
them be expunged. The Association has simply to say so and 
it will be done. 

One of the speakers referred to the relation of the matter to 
the gas journals. Gentlemen, that is a very serious question. It 
is one that should engage the attention of every man in the 
Association. Undoubtedly every one who has been here during 
the discussion cannot fail to have noticed the great emotion of 
some of the speakers on the question. Such emdtion must in- 
dicate intense feeling. There has long been a question behind the 
scenes, as well as before the scenes, in this Association concern- 
ing its relations to the technical gas papers. That question is 
now revived in considering the relations of the quarterly pub- 
lication of Proceedings to the technical gas papers. The first 
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and leading point that has been touched upon in the consider- 
ation of this question has been that this Quarterly Proceedings 
— or, as seems to be supposed, the Journal of the Federation 
which would contain the Proceedings of all the societies pub- 
lished in the same form — would take in matter that would 
thereby be withheld from the pages of the technical gas press. 
I myself favor, and to a very large extent, and I am speaking 
no'w as an individual, I favor to a large extent the publication 
of the Proceedings of this Association in the technical gas 
press. The technical gas press is run for dollars. If there was 
no money in it they would not run it. Their revenue presuma- 
bly comes from two sources — from advertisements and from sub- 
scriptions. From their advertisements their revenue is un- 
doubtedly large, and deservedly so. Their subscription lists 
depend entirely upon the value of the body matter in the 
papers ; and that depends entirely upon the ability of the man- 
agers of the paper to produce and present to the fraternity such 
matter as shall be worth reading. What percentage of the mat- 
ter that appears in those journals comes from the gas associa- 
tions, or is made up of the Proceedings of gas associations? 
Wipe out from each one of those three publications everything 
that is part of the Proceedings of the associations and do you 
not have just as good and respectable a paper left, if we have 
one now ? Suppose for the sake of the argument that every- 
thing relating to the Proceedings of the Association were to be 
removed from the columns of the technical gas press of this 
country, what would be the injury to them ? It would be 
claimed that matter that was of great value to the industry at 
large would be withheld from their pages, and consequently 
from consideration by the industry at large in this country and 
in foreign countries. If all those Proceedings of the associa- 
tions were withheld from the gas press it might be argued that 
the value of the gas press would be reduced accordingly to the 
members of the association. I think that it is an entirely wrong 
conception of the matter. Their value would not be reduced 
at all — supposing of course that each association published its 
own Proceedings — because the members would then get no less 
through the journals than they are getting now, except their 
own Proceedings, which they get in another form, and the .value 
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of a subscription to the technical gas press would not be re- 
duced. If the Proceedings were not to appear at all in the 
technical gas press (and I do not wish to be understood as say- 
ing that they are not to appear ; I am only assuming that now 
for the sake of the argument), then there would be a hole in 
their manuscript for publication ; and is it to be inferred that 
as business men they would not hustle to fill up that hole ? And 
I will venture the assertion that they would do their utmost to 
produce matter in their pages that would equal the matter fur- 
nished heretofore by the associations, and, consequently, there 
would be an increase in the value of their papers. It is argued 
that our industry is extremely limited, and that the field is very 
limited ; and that, therefore, the technical gas press should 
have encouragement from the associations in every way. 1 
grant that. I subscribe to all the gas journals and shall con- 
tinue to do so. I think it would be a sensible thing if every 
gas man in the country subscribed to several of them. He 
would gain by it, whether they published the Proceedings or 
not. 

With regard to the papers written for the Quarterly I want 
to say that in the last two issues we have had two papers that 
were reprints. Why ? Because they were valuable papers as 
matter of. reference. They had already appeared in the techni- 
cal gas press; and when permission was asked of the associa- 
tions before whom they were read to re-produce them, there was 
no objection made. One other paper has been presented in the 
quarterly publication, and that was the paper written by a non- 
member, at the request of the Secretary. 

Gentlemen, I wish to say, right here and now, that so far as 
my personal connection with the present Quarterly or with the 
proposed journal of the Federation of gas associations is con- 
cerned, I do not personally desire to have any office pertaining 
to it. I have got enough work and have no axe to grind. There 
are no dollars in this thing for me. The men who have pre- 
ceded me as Secretary of this Association know very well that 
there is not much in any way to be gained in the office of Sec- 
retary. In regard to the Quarterly I have received my instruc- 
tions from the Council, and have carried them out as best I 
knew how. I would be quite satisfied to put in my resignation 
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as Secretary of the American Association, and to let some other 
man take my place ; and then if this Federation scheme ever 
should materialize he may be the editor of the Quarterly ; and 
then I will not have any load to carry, and will have no fight 
behind the scenes with the editors of the gas journals. Gen- 
tlemen, I thank you for your kind attention. 

The President— If I had not already given my opinion, in 
my address, regarding our Secretary and his work upon the 
Quarterly, I would do so now. But having done so then I do 
not consider that further remarks on my part are necessary. Is 
there any further business before the Association ? 

Mr. Clark — Is it not in order at this time to discharge the 
Committee ? 

The President— It is. 

Mr. Clark— Then I move that the Committee on Federa- 
tion receive the thanks of the Association for the very great 
and intelligent labor they have put upon this matter ; and that" 
they be discharged. 

Mr. Graeff— I second that motion. 

Mr. Harbison— I hope that Mr. Clark will kindly withdraw 
his motion for a moment, and permit Mr. Egner to make a mo- 
tion. It may do away with the necessity of Mr. Clark's motion. 

Mr. Clark — I will withdraw it. 

Mr. Egner— The motion I wish to make is for a re-consider- 
* ation of the vote by which this was laid aside, and to postpone 
the discussion until next year. We will all be better prepared 
then to take this up and to vote on it. 

The President— Mr. Egner moves a re-consideration of the 
vote on the passage of the report of the Committee— which 
was lost. He moves to re-consider that vote. Does anyone 
second that motion ? 

Mr. Chambers— I second the motion. 

Mr. Lansden— I do not think it is quite fair to bring this up 
again after many of the members who voted on the former mo- 
tion have left the hall. They supposed that this matter was 
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settled ; and I think it is due to those who were here and voted 
upon the motion and supposing the question was settled have 
left the hall, not to take further action at this time. 

The President— As the motion has been seconded I cannot 
help putting it. 

Mr. Jenkins — I entirely agree with Mr. Lansden, and I move 
that we do now adjourn. 

The President — I hope that the motion for adjournment 
will not be pressed, because there are other matters which 
should be brought forward before adjourning. 

Mr. Jenkins— I will withdraw the motion. 

The President— Now if Mr. Egner will withdraw his motion 
for re-consideration until some other matters have been acted 
upon, we can then allow him to make the motion, and it can be 
put with propriety. Will you, Mr. Egner, withdraw your motion 
for the time being, and allow some other matters to be attended 
to? 

Mr. Egner— Certainly I will withdraw it. I only desire to 
give each member a chance to express himself. 

Mr. Shelton — I wish to make a motion of thanks to Secre- 
tary Slater. He has had about the hardest row to hoe this last 
year of any Secretary that we have had. No matter what our 
judgment may be as to some of the questions that have agita- 
ted us, I know that we all appreciate the greatness of the work 
he has undertaken, and the efforts that he has made to carry 
out successfully the instructions he has received from the Coun- 
cil. It is not Mr. Slater's personal views, but it is the instruc- 
tion of the Council that he has been trying to carry out. He 
has made a hard and conscientious effort to carry out those in- 
structions ; and I think it is extremely ill-fitting in the Associa- 
tion to depart without expressing by vote the thanks of the 
Association to Mr. Slater, for his earnest and conscientious 
work in carrying forward this matter. 

Mr. Egner — I. second that motion. 

The President— It has been moved and seconded that the 
cordial thanks of the Association be tendered to our worthy 
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Secretary for the arduous and efficient services performed by 
him in behalf of the Association. Those in favor of that mo- 
tion will rise. Mr. Slater, 1 have very great pleasure in pre- 
senting to you the unanimous vote of thanks of the Association 
for your services. 

Mr. Harbison — I once had the honor of serving for a por- 
tion of the year (sickness preventing me from completing it) as 
President of this Association, and I know what it means to at- 
tempt to fill that position. I rise for the purpose of moving 
that the thanks- of the Association be tendered to President 
Pearson for the very able manner in which he has performed 
the duties of his office for the year now drawing to a close, and 
for his quiet and gentlemanly bearing towards, and courteous 
treatment of, every member of the Association. And I venture 
to express the hope that he may be long spared to us as a mem- 
ber of the Association ; and that when he retires from his present 
honorable position and returns to the ranks as a high private, 
we may still see his smiling face among us. 

The Secretary — Gentlemen, you have heard the motion, 
and all in favor will please stand. All are standing. Mr. Pres- 
ident, you have witnessed the vote. 

The President — I assure you, gentlemen, of my very hearty 
appreciation of this manifestation of your good will, and of 
your kindly recognition of my very humble services. I under- 
took the duties of President of this important Association, with 
a good deal of trepidation. I assure you that if with any de- 
gree of propriety I could have declined to occupy the position 
—much as I valued the honor bestowed — by reason of a sense 
of my own unfitness to occupy it I certainly should never have 
accepted it. But, thanks to your very kind over-looking of my 
frailties and failures, I have got through. But more than any- 
thing else I am thankful for the assurances that I enjoy the 
friendship and esteem of so many gentlemen for whom I enter- 
tain so high an esteem myself. I desire also to thank the Com- 
mittee of Arrangements for their recognition and courteous con- 
sideration of the two or three British subjects who have the 
honor to belong to this Association ; and I thank them for plac- 
ing the flag of our country where it should be — along side of 
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your own. (Great applause) I sincerely hope that these two 
countries may ever be found standing side by side, hand in hand, 
walking together in amity, and striving to make this world a 
better world than it ever would be without them. 

I believe there is another matter which Mr. Egner wishes to 
move before we adjourn. 

Mr. Egner — We passed a motion of sympathy about four 
hours ago, and before this discussion came up, to the widow 
of one of our most respected members ; and while we give 
this tribute to those who have passed away, I think we should 
also remember the living. I move that a message be sent to 
our honored member, Mr. Joseph R. Thomas, who is confined 
at home by sickness. I think that such a message will be very 
highly appreciated by him. 

Mr. Littlehales — I second the motion. (Carried). 

The Secretary subsequently sent the following telegram : 

Washington, D. C, October i8th, 1894. 
Joseph R. Thomas, 

Care American Gas Light Journal ^ 

32 Pine Street, New York, N. Y. 
The American Gas Light Association in convention this day sends to you 
hereby very best regards, with sincere wishes for your speedy and complete 
restoration to health. Very truly, 

A. B. Slater, Jr., Sec'y. 

Mr. Graeff — I gave notice yesterday that I had a resolution 
to offer to-day ; and in offering it I would like, if not out of 
place, to make one reply to the very sensible remarks of our 
Secretary. I do not wish in offering a resolution of this kind 
to be considered as backing water ; for although opposed to the 
scheme of Federation my opposition was not from any fear that 
it would work injury to the technical gas press. My position 
towards the present Quarterly Proceedings is well enough 
known ; and whatever some so-called gas men may have to say 
about it does not bother me much more than the remarks of 
Mr. Cox did Gen. Butler, in this city some years ago. I believe 
that our Proceedings should be published in the Quarterly 
Proceedings, and to make that complete and more emphatic I 
offer as a resolution, that no paper shall be read before this 
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Association at any of its meetings that has not been previously 
published in the Quarterly Proceedings. 

The President — Does anyone second that motion ? 

Mr. Harbison — I second the motion for the sake of know- 
ing what it all means. 1 second the motion in order to bring 
it before us. 

Mr. Littlehales— I think that would be a great mistake. 
If all the papers are printed beforehand you may be publishing 
and putting in permanent form the very thing that you will 
object to. I do think, however, that the Council should exer- 
cise the powers vested in them and investigate those papers 
fully before they are submitted. 

Mr. Graeff — It is understood that every paper presented 
here has been previously presented to, read, and considered by 
the Council. But we all know that when the Council comes to 
a meeting there is such a mass of business before it that the 
papers are too often read only by titles ; and because a man is 
supposed to be all right, and a good fellow, his paper is passed 
by the Council. Now no paper can ever get into the Quarterly 
without having been read, and carefully considered, and passed 
upon: The sole object of my motion is to prevent the presen- 
tation of any paper that has not been carefully considered and 
passed upon by the Council, and to prevent the Council in the 
rush of business from passing papers without due consideration. 

Mr. Harbison — I think the position taken by our friend Mr. 
Littlehales, is good and sound ; and I think that such matters 
are well placed in the hands of the Council. That is what we 
appoint the Council for. It is not necessary for us to express 
our individual opinions as to the proper course to be pursued 
when we have a Council in whom we have confidence, and in 
whose discretion and judgment such matters rest. I move an 
indefinite postponement of the resolution. 

The Secretary— Before that motion is seconded I would 
like to say that hereafter the Secretary will, whenever it is pos- 
sible for him to do so, be only too glad to have a copy sent to 
each member of the Council, and be read and considered care- 
fully by him, before being published in the Quarterly, or any- 
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where else. I think that would cover the point that Mr. Graeff 
desires. 

Mr. Graeff — I second Mr. Harbison's motion. I am satisfied. 

The President — AVill you put the motion in the shape you 
want it ? 

Mr. Harbison — My motion is that we indefinitely postpone 
the consideration of the resolution. The explanation of the 
Secretary clears the way. (Carried). 

Mr. Clark — I move a hearty vote of thanks to the Commits 
tee of Arrangements. 

Mr. Harbison— I second the motion. 

The President — It is moved by Mr. Clark and seconded by 
Mr. Harbison that the hearty thanks of the Association be pre- 
sented to the Committee of Arrangements for the very excel- 
lent entertainment they have afforded us during our stay in this 
city. (Carried). 

Mr. Clark — I now renew my motion, that the thanks of 
the Association be tendered to the Federation Committee for 
the intelligent way in which they have managed their question, 
and for the labor they have put upon the report ; and that the 
Committee be discharged. 

Mr. Graeff — I second the motion. (Carried). 

Mr. Addicks— I would like to make a few remarks, if in or- 
der. I want to express my satisfaction with the close attention 
given by members to the question of Federation, and my appre- 
ciation of the evident interest that was taken in the subject ; 
and I want to say that, personally, I am very glad that we did 
not come to the question of adoption of the report by a small 
vote. That would have been extremely unsatisfactory not only 
to myself but to many other members of the Association. At 
the same time if they had attended the meeting they would 
have had ample opportunity to vote for or against the scheme ; 
and their failure to do so I think indicates an indifference on 
their part on the question of Federation. Those who have re- 
mained here have manifested their interest in it ; but I repeat 
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that I am very glad the report of the Committee was not adopted 
by a close vote. 

The Association then adjourned. 



Report of Committee on President's Address.* 

New York, Dec. 12, 1894. 
The Committee on the President's Address beg to report, that in the perform- 
ance of its duty it finds that while the address of our President is an able review 
of the condition of our business at this time, and of great value in directing the 
'attention of gas makers to the good work that is yet to be accomplished in the 
advancement of our interests in the direction of gas sold for purposes other than 
that of illumination, and again in calling our attention to the growing danger of 
injurious legislation by town and State authorities, there are no special recom- 
mendations made requiring your action, other than a cordial and general endorse- 
ment of the address as being thoroughly sound in attitude and its views clearly 
presented. All of which we respectfully submit. 
For the Committee, 

Wm. Henry White, Chairman. 



^ Copy of Letter referred to on Page 308. 

New York, January 22, 1895. 
Mrs. George A. McIlhenny, Washington, D. C: 

My Dear Madam, — The American Gas Light Association by unanimous 
resolution directed that a letter, expressing the high and affectionate esteem in 
which it held your husband, Mr. George A. McIlhenny, should be sent to you, 
and the grateful duty of writing such a letter was placed upon me. I therefore, 
in this more formal manner, renew what I have already said to you during the 
meeting of this Association, held last October, in Washington. 

Mr. McIlhenny so profoundly influenced the business in which he was a prom- 
inent leader, that his name is widely known and his friendship was appreciated 
all over our country, and no more lasting monument could be erected, now that 
he is no longer working with us, than we find in the hearty and affectionate 
recollections of his fellow workers. 

There was neither jealousy nor narrowness in his business life, and that mental 
broadness which made him successful in his undertakings won the loving respect 
of friend and rival alike. 

I present to you in the name of this Association its respectful regards, and the 
assurance that the name of George A. McIlhenny will not fade from our memory, 
nor his record as a manager cease tQ be an incentive to us all. 
I remain. Dear Madam, very respectfully, 

Wm. Henry White. 



' See page 307. 
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1>e batb aUo establisbeb tbem for cvcv anb ever : 
1>e batb mabe a becree wbfcb sball not pass. 



Frank H. Dyer, 

SaU Lake City, Utah. 
Died March — , 1893. 

THOMAS C. HOPPER, 

Philadelphia, Pa. 
Died February 23d, 1894. 

FREDERICK A. SABBATON, 

Troy, N. Y. 
Died April 14th, 1894. 

JOHN H. KNOWLES, 

Richmond, Va. 
Died May 5th, 1894. 

PAUL S. MERRIFIELD, 

New York, N. Y. 
Died May 12th, 1894. 



Ubou 0balt fceep tbem, ® Xorb, 
Ubou 0balt preserve tbem from tbis generation for ever. 
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THOMAS C. HOPPER. 

Born November 21, i856. Died February 23, 1894. 

Thomas C. Hopper was born at Biddenden, County of Kent, 
England, on November 21, 1826. His education was acquired 
in the local school of his birthplace, and on attaining his ma- 
jority he engaged in mercantile business. Like many others of 
his time, America and her opportunities induced him to try his 
fortunes in another land, and the spring of .1851 found him set- 
tled in Philadelphia, where he again engaged in^ the drygoods 
business, with Messrs. John W. Covell & Co., whose shops were 
at Seventh and Chestnut streets. His relations with that firm 
were dissolved in 1852, an opportunity to engage in the gas 
meter manufacturing concern of Code, Hopper & Co., having 
presented itself. The manufactory of this Company, it may be 
remarked, was located on Fifteenth and Filbert streets, directly 
back of the present great depot of the Pennsylvania Railroad 
Company. In 1853 he went to Lynchburg, Va., as an assistant 
to a Mr. Larkins, who was interested in the construction of the 
Lynchburg gas works, the main contract for which was held by 
the then well known gas works constructing firm of Perdicaris 
& Hoy. On the completion of the works Mr. Hopper remained 
in charge of the plant for two years as its Superintendent. Re- 
turning to Philadelphia in 1855, he re-entered the employment 
of Messrs. Code, Hopper & Co., looking after the interests 
therein of his cousin, Mr. William Hopper. For the next few 
years the growth of the gas business in this country was little 
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short of phenomenal, and the meter making industry kept pace 
with that development ; in fact, many new ventures in the indus- 
try were made, and this multiplication naturally caused friction. 
In 1863, after many conferences, the American Meter Company 
was formed, the parties to the union being Messrs. Down & 
Merrifield, of New York City, Messrs. Code, Hopper & Co., of 
Philadelphia, and Messrs. B. H. Gratz & Co., also of Philadel- 
phia. Mr. T. C. Hopper was appointed to the responsible posi- 
tion of General Superintendent to the Company, and performed 
the duties thereof with exactness and success up to the year 
1877. In that year he was chosen President of the Company, 
an office that was held by him up to April, 1887, when he de- 
clmed a re-election, having determined to retire from active 
connection with the business. He, however, remained a Trustee 
of the Company to the end. Mr. Hopper had large interests in 
many gas works, notably in the plants at Beloit and Wausau, 
Wis.; Ionia, Mich.; Gainesville, Tex.; Clarksville, Tenn.; Spo- 
kane, Wash.; Lawrence, Kas., and Butte City, Mont. He was 
elected a member of the American Gas Light Association at 
the meeting in October, 1876, and while never very prominent 
in its management, had often contributed much of value to its 
discussions, and had been, prior to his retirement from active 
business, a frequent attendant at its meetings. He was pos- 
sessed of much inventive and mechanical skill, and, although 
of a naturally retiring disposition, was a man of firm friendship 
and of rigid integrity. His surviving family comprise his widow 
and five sons. The latter are all identified with the gas busi- 
ness, Mr. William H. Hopper being the present Vice-President 
of the American Meter Company. He died at his home in Ger- 
mantown, Philadelphia, February 23d, 1894. The funeral ser- 
vices were held in Germantown, on the morning of February 
27, the officiating clergyman being the Rev. John B. Faulkner, 
D. D., of Christ Church, Germantown. The pall bearers were 
John Mcllhenny, H. K. Day, H. B. Amerling, P. F. Hagar, John 
C. Dixon and William Barnes. Interment was made in Mount 
Vernon Cemetery. 

(For the matter in the above, we are indebted to the American Gas Light 
Journal,) 
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FREDERICK A. SABBATON. 

Born March i6, 1830. Died April 14, 1894. 

Frederick A. Sabbaton was born in New York City, on March 
16, 1830, and at the age of eighteen mastered the then art of 
telegraphing, making practical use of that knowledge in the 
office of the Superintendent of the Philadelphia and Reading 
Railroad, at Mount Carbon, near Pottsville, Pa. In 1851 he 
took charge of the gas works at Poughkeepsie, N. Y., as Super- 
intendent, and in the following year opened a gas fixture store 
in Elmira, N. Y., at which time his brother (Joseph A.) was en- 
gaged in constructing the Elmira gas works. In 1854, in con- 
junction with his brother, Joseph A., he erected the Cohoes 
(N. Y.) gas works, and the year following we find him engaged 
in working up the ammoniacal liquor from gas works, the ap- 
paratus for which was in buildings located on the corner of i8th 
street and loth avenue, New York. In 1856 he took charge of 
the Middletown (Conn.) gas works, remaining there for a year. 
In 1857 he built the gas works at Northampton, Mass., and in 
the following year completed the Albion (N. Y.) plant, and also 
put down the pipe system for the supply of Fredonia, N. Y., 
with natural gas. In 1859 he built the Brockport (N. Y.) works, 
following which operation he went to Brooklyn to assist in the 
construction of the works of the Citizens Gas Light Company. 
His brother Tyler was then in charge of the Citizens works as 
Engineer. In i860 he finished a small works at Saugerties, 
N. Y., the proprietor of which was Mr. George H. Kitchen, and 
also completed a small gas plant for the owners of a hotel at 
Kingston, N. Y. In 1861 he built the Jamestown (N. Y.) 
works, in which enterprise the late General Charles Roome was 
largely interested. In 1862 he accepted the position of Engi- 
neer and Superintendent to the Troy (N. Y.) Gas Company, a 
post that he filled with much success and from which he retired 
(1890) because of failing health. While with the Troy Com- 
pany he did much outside work, as the following record will at- 
test. In 1862 he built a small plant to the order of the Har- 
mony Mills proprietors, Cohoes, N. Y.; in 1863 constructed the 
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East Albany (N. Y.) works ; and in 1864 built a new plant for 
the Cohoes Company and also the works at Little Falls, N. Y. 
In 1868-9, in conjunction with his father and Messrs. Gale, 
Lockwood & Block, he engaged in the manufacture of aniline 
colors, which business was subsequently sold out to an Albany 
firm. In 1872 he was largely instrumental in the organizing of 
the People's Gas Light Company, of Albany, N. Y., and acted 
as Engineer to the enterprise, also sharing with the late Henry 
J. Davison the contracts for its buildings. In 1879 he built a 
new works for the Hoosick Falls, (N. Y.) Gas Light Company, 
and in the same year was elected a Trustee of the American 
Meter Company ; a position held by him until 1888. At the 
time of his death he was President of the Glens Falls, East 
Albany and Whitehall Gas Light Companies, and was also a 
member of the Directorate of the Albion. Company. This 
record shows how closely deceased was identified with the gas 
interest, more particularly in respect of its development in this 
State, and it can be truthfully said that his restless energy well 
repaid him. He may be said to have inherited his engineering 
talent, for his father (Paul A. Sabbaton) was a prominent en- 
gineer of New York in the time of Robert Fulton, whose friend 
and co-worker he was. Deceased was elected to membership 
in the American Gas Light Association at the 1873 meeting, 
and some years ago was a prominent figure at its meetings, and 
was also a charter member of the Society of Gas Lighting. In 
1869 he became united in marriage to Miss Mary Follette, of 
Brockport, N. Y., who survives him, as do two sons — Paul and 
Frederick A., Jr. On April 14, 1894, he succumbed to a long 
and tedious illness, and death closed his earthly career. The 
funeral services were held in Troy on the Tuesday following 
his death, the Rev. Mr. W. R. Freeman, Rector of St. John's 
Church, officiating, and interment was made in the Troy Rural 
Cemetery. The passing from earth of Mr. Sabbaton marks the 
death of an accomplished engineer whose contemporaries were 
never slow to acknowledge his ability, and who accorded him 
the respect due to an honorable man. 

(For the matter in the above, we are indebted to the American Gas Light 
Journal,) 



Digitized by 



Google 



351 



JOHN H. KNOWLES. 
Born December 3, 1815. Died May 5, 1894. 

John H. Knowles died on May 5, 1894, after a lingering ill- 
ness of several months. He was born in Dublin, Ireland, on 
December 3, 1815, but his parents brought him to America 
when he was but a year old. Richmond was the city of their 
adoption. There he was reared and educated, and there he re- 
sided till the day of his death. No one to the manor born 
could have loved Richmond with a greater devotion than did 
he. His noble heart with every pulsation thrilled with a loyal 
attachment for the scene of so many sacred memories and 
treasured experiences. 

When twenty-two years old he was appointed by Governor 
McDowell master armorer and chief artificer at the State ar- 
mory. He retained this position for eighteen years, during all 
of which time he was highly esteemed by the State authorities 
and won the hearty friendship of the officers of the Public 
Guard. His next position of responsibility was that of City 
Gas Inspector, the duties of which he discharged satisfactorily 
from 1850 until 1866, when under the reconstruction regime he 
was deposed. He was elected Superintendent of the City Gas 
Works in 1870. He held this office till about 1886 when owing 
to the machinations of politics he was supplanted by another. 
During his incumbency the Gas Works were conducted with 
strict economy and with such business forethought and atten- 
tion to details that they annually yielded a handsome revenue 
to the city. In fact, the yearly reports of Mr. Knowles demon- 
strated that the income thus derived was greater during his ad- 
ministration than during that of any one of. his predecessors. 
But the public with its characteristic ingratitude did not appre- 
ciate his untiring efforts and conscientious performance of duty. 
At the time of his demise he was an assistant in the office of 
his son, Wm. P. Knowles, the present Gas Inspector. The 
deceased rendered much service to Captain, afterwards General 
Dimmock, in equipping the Virginia troops at the time of the 
John Brown raid although he was'not then in the employ of the 
State. 
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On August II, 1844, Mr. Knowles was married to Miss Sarah 
F. Crutchfield, a daughter of Ralph and Mary A. Crutchfield, 
and sister of the founder of The Baltimorean, the late Andrew 
F. Crutchfield. Mrs. Knowles died December 18, 1892, greatly 
lamented. They had eleven children, of whom five sons and 
one daughter are now living. 

The funeral took place from Centenary Methodist Church on 
the afternoon of the Monday following his death, the bearers 
being Judge S. B. Witt, Messrs. J. S. Grimes, W. C. Adams, A. 
Lyon, R. B. Mumford and Dr. W. H. Scott, also Messrs. Isaac 
Goddard and W. D. Toler from Union Lodge of Odd Fellows, 
of which deceased was a member. 

Mr. Knowles was of a genial disposition which made him a 
great social favorite. He was generous to a fault, and his hos- 
pitality was of the old type, unbounded and sincere. His 
energy was untiring, and his courage was dauntless. His im- 
pulsive nature made him quick to resent an injury, but his 
magnanimous spirit made him equally ready to forgive. Malice 
was a trait unknown to him. He possessed a phenomenal mem- 
ory. This enabled him to make his letters to The Petersburg 
Express (published by Mr. Crutchfield) and to The Baltinwrean 
very entertaining. His personal reminiscences were varied and 
extensive. 

He was elected to membership in the American Gas Light 
Association,, on October 15, 1879, and although not a regular 
attendant at its meetings was well and favorably known to 
many of the members. 

It is a consolation to those whom he has left to mourn his 
departure, to know that he died in the faith of the Christian 
religion, acknowledging Christ as his Saviour. 

A whole-souled man has been called from earthly scenes, but 
his memory will long be cherished, not only by the immediate 
family, but also by hosts of sympathizing friends "who had 
learned to appreciate the warm heart that ever responded to 
the appeals of the needy, and pulsated with love for his family, 
his friends, and the land of his adoption. 

(For the matter in the above, we are indebted to The BaiUmorean.) 
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PAUL S. MERRIFIELD. 

Born March 3, 1858. Died May 12, 1894. 

Paul Sabbaton Merrifield was born in Albany, N. Y., on 
March 3, 1858, and was the son of Richard Merrifield (well 
known in the gas business some twenty years ago) and Josepha 
Sabbaton, his mother being the daughter of Paul A. Sabbaton, 
and consequently the sister of F. A., Jos., and Tyler Sabbaton, 
a trio who made a lasting impression on the gas history of 
their time. Shortly after the birth of Paul, the Merrifield 
family removed to New York City, and here the subject of this 
sketch received a thorough preparation for a course in the 
Rensselaer Polytechnic Institute, of Troy, New York, from 
which he subsequently graduated in 1878. Shortly afterwards 
he accepted a position under his uncle, Mr. F. A. Sabbaton, 
acting as Assistant Superintendent of the Troy Gas Light Com- 
pany, which position he most acceptably filled until the close 
of 1882, resigning from the Troy Company's service to take a 
subordinate position in the American Meter Company's works, 
in New York City. His knowledge of the gas business, admir- 
ably supplemented by his training at the Polytechnic Institute, 
well fitted him for his new duties, which at the start placed him 
under the immediate direction of the Superintendent of Manu- 
factures — Mr. William N. Milsted. His course was such, in the 
inevitable changes which occur in* the management of a large 
corporation, as to commend him to the notice and confidence 
of ♦his superiors ; and they, in October, 1892, named him to the 
re^onsible places of Secretary and Treasurer of the Company, 
where death found him. Mr. Merrifield's other active connec- 
tion with the gas business was that of Vice-President and Direc- 
tor in the Glens Falls (N. Y.) Gas Light Company and in the 
Directorate of the East Albany (N. Y.) Gas Light Company. 
He was also a member of the American Gas Light Association, 
which body he joined during the sessions of 1879. ^^ ^^9^ ^^ 
was united in marriage to Miss Fannie A. Clarke, of New York 
City, who survives him, as do two infant daughters. Deceased' 
was a man of reticent disposition, but of kindly ways, and his 
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memory will live long in the minds of those who were closely 
associated with him. He died at his home, No. 19 Third Place, 
Brooklyn, N. Y., on Saturday, May 12, 1894. His demise was 
startlingly sudden, he having only a day or so before it com- 
pleted his arrangements to attend the Cleveland sessions of the 
Western Gas Association ; and is to be attributed to acute 
Bright's disease, developed by a cold. The funeral services 
were held at his late residence, on the afternoon of the Tuesd^iy 
following his death, and the interment was made in Greenwood 
Cemetery. 

(For the matter in the above, we are indebted to the American Gas Light 
Journal.) 
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UNITED STATES PATENTS RELATING 

TO GAS. 

Issued since October ist, 1894. 



October 2. 

526,791. Gas Stove. Frederick W. Robertshaw, Pittsburgh, and John M. 
Cooper, Bellevue, Pa. Filed April r6, 1894. Serial No. 507,689. 

526,837.. Gas Engine. Carl F. Hirsch, San Francisco, Cal. Fil^d Feb. 20, 
1893. Serial No. 463,102. 

526,955. Regenerative Gas Lamp. William White, Birmingham, Eng- 
land, assignor of one-half to Thomas Edward Bladon, same place. Filed 
Sept. 25, 1893. Serial No. 486,472. Patented in England, Nov. 29, 1892, 
No. 21,775 ; and in France, Sept. 21, 1893, No. 232,953. 

526,973. Gas Grate. Gottlieb Keller, West Hoboken, N. J. Filed Dec. 
26, 1893. Serial No. 494,751. 

527,012. Hydrocarbon Burner. Harvey Cluff, Grand Rapids, Mich. 
Filed July 13, 1893. Serial No. 480,395. 

Octol^er 9. 

527,081. Gas Compressor. Benjamin F. Silliman, Cleveland, Ohio. Filed 
Dec. 12, 1893. Serial No. 493,513. 

527,085. Carburetor. James O. Sprague and John W. Guthrie, Sacra- 
mento, Cal. Filed Feb. 12, 1894. Serial No. 499,946. 

October 16. 

527,397. Gas Balance for Ascertaining Specific Gravity of Gases. 
Max Arndt, Aix-la-Chapelle, Germany. Filed Feb. 18, 1893. Serial No. 
462,933. 

527.566. Gas Burner for Stoves. Jacob B. Wallace, Erie, Pa. Filed 
Dec. 14, 1893. Serial No. 493,668. 

527.567. Cocks for Gas Stoves, &c. Jacob B. Wallace, Erie. Pa. Filed 
Feb. 8, 1894. Serial No. 499,546. 

17 
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527,635. Gas Engine. Henry Voll, Springfield, Ohio, assignor to John 
Foos, same place. Filed Feb. lo, 1894. Serial No. 499,715. 

527,095. Hydrocarbon Burner. Berend Kamps, Zeeland, Mich. Filed 
Jan. 9, 1894. Serial No. 496,273.' 

Octot^er 23. 

527,858. Gas Stove. Abner B. Hutchins, New York, N. Y., assignor to 
Luther & Lederhos, same place. Filed Sept. 26, 1893. Serial No. 486,516. 

528,006. Gas Engine. Frank S. Mead, Montreal, Canada. Filed Dec. 5,. 

1893. Serial No. 492,856. 

528,063. Gas, Oil or Similar Motor Engine. Henry H. Andrews and 
Alfred R. Bellamy, Reddish, near Stockport, England. Filed March 13, 

1894. Serial No. 503,506. Patented in England, Nov. 17,' 1892, No. 
20,802. 

528,105. Gas Engine. Henry B. Migiiaracca, Napa, Cal., assignor of one- 
tenth to Siro Migiiaracca, same place. Filed March 27, 1894. Serial No. 
505,269. 

528,115. Gas or Oil Motor Engine. Hermann Schumm, Cologne-Deutz, 
Germany, assignor to the Gas-Motoren-Fabrik-Deutz, same place. Filed 
Feb. 21, 1894. Serial No. 501.026. Patented in Switzerland, Jan. 3, 
1894, No. 7,730; in Belgium, Jan. 5, 1894, No. 107,980; and in Italy, 
Jan. 30, 1894, LXIX 396. 

October 30. 

528,344. Air Valve for Gas Burner. Henry Ruppel, Cleveland, Ohio, 
assignor to the Dangler Stove and Manufacturing Company, same place. 
Filed April 21, 1894. Serial No. 508,537. 

528,377. Carbureter. Ogilvie Moncur, Yuba, Cal. Filed, Aug. 16, 1893. 
Serial No. 483,257. 

• 528,446. Gas Burner. Charles H. Robbins, Orvosso, assignor of one-half 
to S. Dean, Ann Arbor, Mich. Filed Jan. 18, 1894. Serial No. 497,290. 

528,449. Method of and Apparatus for Removing Water or Oil 
FROM Bottoms of Gas Wells. Raleigh H. Staley, Sheridan, Ind. Filed 
Feb. 23, 1894. Serial No. 501,186. 

528,489. Gas Engine. James Paterson and William Paterson, Stockton, 
Cal. Filed June 14, 1894. Serial No. 514,547. 
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November 6. 

528,097. Time Gas Lighting and Extinguishing Apparatus. A. B. 
Shaw, Medford, Mass., assignor to the New England Automatic Gas Light- 
ing Company, Portland, Me. Filed March 2, 1891. Serial No. 383,446. 

528,820. Method of Closing Receivers Charged with Compressed or 
Liquefied Gases. Emile Stern, Paris, France. Filed Dec. 28, 1893. 
Serial No. 495,004. Patented in Switzerland, Dec. 9, 1893, No. 7,823; in 
England, Dec. 15, 1893, No. 24,165; and in Germany, July 2, 1894, No. 
75,907. 

528,836. Means or Apparatus for Effecting and Controlling the 
Supply of Hydrocarbon to Hydrocarbon Motors. James E. Wey- 
man and James A. Drake, Guilford, England. Filed Nov. 6, 1893. Serial 
No. 490.175. Patented in England, Aug. 21, 1891, No. 14,133. 

528,882. Carburetor. Peter Keller, Chicago, 111. Filed June 14, 1894. 
Serial No. 514,588. 

528,888. Gas Burner. Peter Keller, Chicago, 111. Filed July 19, 1894. 
Serial No. 518,042. 

November 13. 

529,003. Gas Burner. Charles Whittingham, Cleveland, Ohio, assignor to 
the Cleveland Foundry Company, same place. Filed July 18, 1894. Serial 
No. 517,901. 

529,202. Water Gas Apparatus. Olaf N. Guldlin, Fort Wayne, Ind. 
Filed Aug. 14, 1894. Serial No. 520,295. 

529,313. Electric Gas Lighter. Charles G. Savage, Philadelphia, Pa., 
assignor of two-thirds to John L. Ricketts and Grant C. Osborne, same 
place. Filed June 18, 1894. Serial No. 514,397. 

529,324. Gas Burner. Samuel P. Essex, Zionsville, Ind., assignor of one- 
half to James O. Hurst, same place. Filed May 4, 1894. Serial No. 
510,121. 

November 20. 

529,449. Lighting or Extinguishing Street Lamps. Charles Kervell, 
San Francisco, Cal. Filed March 16, 1894. Serial No. 503,939. 

529,451. Combination Gas and Electric Light Fixture. Giistav A. 
Loeben, Philadelphia, Pa., assignor of two-thirds to Charles Falkenstein 
and George Falkenstein, same place. Filed June 7, 1894. Serial No. 
513,733. 
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529,452. Gas Motor. Maurice Lorois, Nantes, France, assignor to the Societe 
Anonyme des Moteurs Thermiques Gardie, same place. Filed April 25, 
1893. Serial No. 471,754. Patented in France, July 30, 1892, No. 
223,366; in Spain, Sept. 7, 1892, No. 13,850; in India, Sept. 9, 1892, No. 
257; in England, Sept. 13, 1892, No. 16,413; in Belgium, Sept. 26, 1892, 
No. 101,511; in Switzerland, Sept. 26, 1892, No. 5,877; in Luxenburg, 
Sept. 27, 1892, No. 1,696; in Italy, Sept. 27, 1892, XXVII, 32,757; in 
Cape of Good Hope, Oct. 11, 1892, No. 268; in Victoria, Oct. 21, 1892, 
No. 10,073; and in New South Wales, Oct. 24, 1892, No. 4,066. 

529|453. Process of Manufacturing Gas. Maurice Lorois, Nantes, France, 
assignor to the Societe Anonyme des Moteurs Thermiques Gardie, same 
place. ' Filed May 23, 1894. Serial No. 512,219. Patented in France, 
July 30, 1892, No. 223,360; in Spain, Sept. 7, 1892, No. 13,850; in India, 
Sept. 9, 1892, No. 257; in England, Sept. 13, 1892, No. 16,413; in Bel- 
gium, Sept. 26, 1892, No. 101,511; in Switzerland, Sept. 26, 1892, No. 
5,877; in Luxenburg, Sept. 27, 1892, No 1,696; in Italy, Sept. 27. 1892,. 
XXVII, 32,757; in Cape of Good Hope, Oct. 11, 1892, No. 268; in Vic- 
toria, Oct. 21, 1892, No. 10,073; and in New South Wales, Oct. 24, 1892, 
No. 4,066. 

529,625. Gas Cleaner. Thaddeus S. C. Lowe, Norristown, assignor to the 
Guarantee Trust and Safe Deposit Company, trustee, Philadelphia, Pa. 
Filed Nov. 28, 1888. Serial No. 292,113. 

November 27. 

529,806. Submarine Pipe Joint. Frank Rann, Milwaukee, Wis. Filed 
March 12, 1894. Serial No. 503,223. 

December 4. 

530,097. Gas CoMt'RESSiNG Pump. Thomas Farnsworth, San Antonio, Tex. 
Filed Feb. 26, 1894. Serial No. 501,484. 

530,139. Gas Stove. William A. Food, New York, N. Y. Filed Nov. 21, 

1893. Serial No. 491,551. 

530,161. Petroleum, Gas or Oil Engine. Leonce Crebessac, Paris, 
France, assignor to the Societe Francaise des Moteurs Crebessac, same 
place. Filed Aug. 24, 1893. Serial No. 483,940. Patented in France, 
April 6, 1893, No. 229,185. 

530,237. Gas Engine. Thomas H. Paul and John T. H. Paul, Frostburg, 
Md.v Filed Dec. 12, 1893. Serial No. 493,457. 

530,284. Gas Holder. Heinrich Miiller, Villencolonie, Grunewald, near 
Berlin, assignor to August Kl5nne, Dortmund, Germany. Filed May 12, 

1894. Serial No. 511,003. 
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23,8^^* Gas Stove. (Design.) Lazard Kahn, Hamilton, Ohio, assignor to 
F. & L. Kahn & Bro., same place. Filed Oct. 29, 1894. Serial No. 
527,31^1. Term of patent, 14 years. 

December 11. 

530.508. Gas Engine. Henry T. Dawson, Salcombe, England. Filed May 
2, 1893. Serial No. 472,770. Patented in England, April 11, 1892, No, 
6,952, and April 11, 1893, No. 7,426; in France, April 8, 1893, No. 
229,212 ; in Belgium, April 10, 1893, No. 104,225 ; in Germany, April 18, 

1893, No. 73,561 and No. 75,328 ; in Switzerland, April 24, 1893, No. 
6,703 ; in Victoria, May 5, 1893, No. 10,506 ; in New South Wales, May 
8, 1893, No. 4,398 ; in New Zealand, May 15, 1893, No. 6,187; in Spain, 
June 26, 1893, No. 14,541 ; in Italy, June 30, 1893, LXVI, 346 ; in Aus- 
tria-Hungary, Jan. 23, 1894, No. 44 and No. 973 ; and in Canada, May 
25, 1894, No. 46,157. 

530.509. Gas Range or Cooking Cabinet. Frederick C. De Prengal, 
Washington, D. C. Filed Aug. 3, 1892. Serial No. 442,048. 

530,523. Gas Engine. Feodor Hirsch, Steinway, N. Y. Filed March 8, 

1894. Serial No. 502,815. 

530,581. Street Box for Gas or Water Pipes. Frederick A. W. Davis, 

Indianapolis, Ind., assignor to Elizabeth K. Davis, same place. Filed 

March 23, 1894. Serial No. 504,785. 
530,705. Vapor Burner. Edwin G. Mummery, Detroit, Mich. Filed 

April 27, 1894. Serial No. 509,280. 
530,887. Street Box for Gas or Water Pipes. Frederick A. W. Davis, 

Indianapolis, Ind., assignor to Elizabeth K. Davis, same place. Filed 

March 23, 1894. Serial No. 504,786. 

December 18. 

530,944^ Generator for the Manufacture of Gas. James L. Hast- 
ings,. Philadelphia, Pa., assignor to the National Heat and Power Com- 
pany, same place. Filed June 14, 1893. Serial No. 477,566. 

531,123. Automatic Gas Cut-off. Lewis Johnson and Lewis Fridlund, 
Willmar, Minn. Filed May 9, 1894. Serial No. 510,646. 

531,144. Apparatus for the Manufacture of Gas. Walter A. Allen, 
New York, N. Y. Filed Aug. 6, 1894. Serial No. 519,609. 

531,182. Combustible Vapor Engine. Ralph B. Hain, Grand Rapids, 
Mich. Filed June I, 1894. Serial No. 513,195. 

531,282. Charging Apparatus. Ernest Solvay, Brussels, Belgium. Filed 
Nov. 10, 1890. Renewed Nov. 14, 1894. Serial No. 528,755. (No 
model.) Patented in Belgium, July 2, 1890, No. 91,114; in England, 
July 3, 1890, No. 10,721 ; in France, July 19, 1890, No. 207,081, and 
in Germany, July 31, 1890, No. 55,811. 
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581,289. Hydrocarbon Burner. Charles E. Cookerly, Kansas City, Mo., 
assignor of one-half to Frank F. Schmidt, same place. Filed March 5, 
1894. Serial No. 502,383.- (No model.) 

December 25. 

531,509. Oil or Gas Burner. Colin W. Clayboume, Indianapolis, Ind. 
Filed Nov. 6, 1893. Serial No. 490,153. 

531,530. Gas Retort. Thomas Hennessy, Grand Forks, N. D. Filed 
March 6, 1894. Serial No. 502,581. 

531,537. Means for Pumping Liquids from Gas Producing Wells. 
John S Klein, Oil City, Pa. Filed Feb. 2, 1894. Serial No. 498,914. 

531,543. Hydrocarbon Lighting System. Burton L. Lawton, Meriden, 
Conn. Filed Nov. 23, 1893. Serial No. 491,789. 

531,552. Air or Gas Compressor. Casper W. Miles, Cincinnati, Ohio. 
Filed May 15, 1893. Serial No. 474,330. 

531,597. Lighting Device. Bradford H. Pendleton, Evanston, 111. Filed 
Feb. 26, 1894. Serial No. 501,512. 

531,002. Coal and Gas Burning Stove or Range. Albert Stecke, Ger- 
many, assignor to Walter C. Eymann, Anaheim, Cal. Filed July 20, 1894. 
Serial No. 518,160. - Patented in Germany, Sept. .9, 1892, No. 68,491, and 
Jan. 26, 1893, No. 71,461. 



UNITED STATES PATENTS RELATING 
TO GAS. 

Expired since October i, 1894. 



October 2. 

195,714. Jet Pipes FOR Gas Lamps. George Johnson, Buffalo, N.Y. Filed 
May 9, 1877. 

195,854. Gas or Lamp Fixture. B. T. Steinhardt, New York, N.Y. Filed 

Aug. 22, 1877. » 

October 9. 

195,998. Treating Gas Liquor for Ammonia Salts. Levi S. Fales, 
Cambridgeport, Mass. Filed April 28, 1877. 
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October i6. 

196,196. Gas Regulators. Isaac Cook, St. Louis, Mo., assignor of two- 
thirds his right to P. M. Clark and B. R. Lippincott, same place. Filed 
Sept. 3, 1877. 

196,255. Gas Regulators. John C. Schooley, New York, N. Y., assignor 
to Jeremiah W. Curtis, same place. Filed Sept. i, 1877. 

October 23. 

196,801. Regulators for Gas and Other Fluids. J. E. Lewis, Worces- 
ter, Mass. Filed July 7, 1877. 

196,804. Carbureters. Edmund J. Meredith, Philadelphia, Pa. Filed 
June 2, 1877. 

196,849. Gas Burner Regulators. Eugene Ginss, New York, N. Y. 
Filed Sept. 14, 1877. 

196,480. Extension Chandeliers. John W. Carter, Brooklyn, N. Y. , 
assignor by mesne assignments to E. W. Carter, same place. Filed May 
II, 1877. 

196,478. Gas Motor Engines. N. A. Otto, Deutz, Germany, and F. W. 
Crossley and William J. Crossley, Manchester, England. Filed July 26, 
1877. Patented in England, June 4, 1877, for fourteen years. 

196,489. Regulators for Gas Burners. George L. Shepard, New York, 
N. Y. Filed Aug. 15, 1877. 

196,495. Processes and Apparatus for the Manufacture of Gas. 
Theodore G. Springer, Louisville, Ky. Filed Aug. 2, 1877. 

7,928. Gas Lighting Devices. George Selden, Erie, Pa., assignee by mesne 
assignments of P. B. Tyler, Wm. M. Chandler, and L. F. Standish. Patent 
No. 50,860, dated Nov. 7, 1865. Filed Oct. 16, 1877. 

October 30. 

196,706. Lighting Devices. Israel M. Rose, Greenpoint, N. Y. Filed 
Oct. 26, 1877. 

November 6. 

196,765. Reflectors for Gas Burners. William E. Prall, New York, N. 
Y. Filed Oct. 15, 1877. 

196,872. Extension Chandeliers. John F. Brown, Philadelphia, Pa., 
assignor to Cornelius & Co., same place. Filed Sept. 20, 1877. 

198,931. Gas Burners. William G. Pugh, Baltimore, Md. Filed Oct. 10, 
1877. 
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196,946. Carbureters. James Stratton, Philadelphia, Pa. , assignor to Os- 
born Conrad, same place. Filed Dec. 14, 1876. 

November 13. 

196,972. Devices for Illuminating Clock Dials, Signs, &c. Thomas 
Dickinson, Buffalo, N. -Y. Filed Sept. 27, 1877. 

196,981. Devices for Lighting and Extinguishing Gas. Edward Lins- 
ley, Cleveland, Ohio. Filed Sept. 13, 1877. 

197,001. Apparatus for the Manufacture of Illuminating Gas. 
Thomas TuUy, Springfield, 111. Filed Aug. 9, 1877. 

197j061. Processes and Apparatus for the Manufacture of Gas. 
Myron H. Strong, Brooklyn, N. Y., assignor to Lemuel W. Sewell, trustee 
for said Strong, Sidney Cornell, Henry M. Pierson, and W. E. Lawton. 
Filed Oct. 11, 1876. 

197,062. Processes and Apparatus for the Manufacture of Gas. 
Myron H. Strong, Brooklyn, N. Y., assignor to Lemuel \V. Sewell, trustee 
for said Strong, Sidney Cornell, Henry M. Pierson and W. E. Lawton. 
Filed Jan. 24, 1877. 

197,151. Devices for Lighting and Extinguishing Gas. Edward Lins- 
ley, Cleveland, Ohio. Filed Sept. 13, 1877. 

' November 20. 

197;202. Vapor Burners. Henry S. Belden, Canton, Ohio. Filed Sept. 
10, 1877. 

197,268. Gas Burners. Robert Hale, Minneapolis, Minn. Filed Oct. 26^ 

1877. 

197,366. Apparatus for the Manufacture of Illuminating Gas. 
Ignatz Herzog, Ridgefield, N. J. Filed Sept. 13, 1877. 

197.403. Time Gas Lighting and Extinguishing Apparatus. Titus 
Powers and J. B. Hulbert, New York, N. Y., assignors to themselves and 
Isabella M. Gazzan, Jersey City, N. J. Filed Jan. 4, 1877. 

197.404. Gas Lighting Apparatus. Titus Powers. New York, N. Y., as- 
signor to himself, J. R. Hurlbert and Isabella M. Gazzan. Filed Feb. 16, 

1877. 

197,420. Apparatus for the Manufacture of Gas. William Smith, 
Pittsburgh, Pa Filed Sept. 27, 1877. 
Brief — Gas is made from oil. 

197,424. Carbureting Attachment for Gas Burners. Christian G. 
Spengler, Hoboken, N. J. Filed May 23, 1877. 
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197,434. Gas Regulators. John P. Warner, Baltimore, Md., assignor of 
three-fourths of his right to T, G. Stewart, I. Mitchell and E, Raine, Jr. 
Filed March 9, 1877. 

November 27. 

197,523. Gas Lighting Torches. Edward L. Megill, Brooklyn, N. Y. 
Filed Sept. 24, 1877. 

197,604. Hydrocarbon Burners. George W. Coleman, Kalamazoo, Mich. 
Filed Aug. 23, 1877. 

7,975. Gas Torches. A. R. Weiss, Brooklyn, N. Y. Patent No. 187,072. 
dated Feb* 6, 1877. Filed Oct. 17, 1877. 

December 4. 

197,712. Process for Manufacturing Illuminating Gas. Henr)- Ait- 
ken, Falkirk, North Britain. Filed April 15, 1875. Patented in England, 
July 24. 1874. 

197.771. Combined Clock and Gas Regulating Mechanism. George 
P. Ganster, Reading, Pa. Filed March 14, 1877. 

197.772. Raising and Lowering Gas. George P. Ganster, Reading, Pa. 
Filed March 14, 1877. 

197,842. Gas Governors. William Foulis, Glasgow, North Britain. Filed 
Aug. 16, 1877. 

197,879. Gas Lighting Apparatus. R. R. Moffatt, Brooklyn, N. Y., as- 
signor of one-third his right to C. R. Brower, same place. Filed Oct. 10, 

1877. 

December 11. 

197,998. Recujlators for Gas Burners. John Cooper, Boston,' Mass. 
Filed Nov. 16, 1877. 

198,003. Gas Burners. Thomas B. Dexter, Lynn, Mass. Filed Oct. 23, 

. 1877. 

198,084. Electrical Regulators for Governing the Flow of Gas 
to Heating Apparatus. Joseph Davidson, Berlin, Prussia, Germany. 
Filed Sept. 6, 1877. 

198,122. Gas Meiers. F. Klingmueller, Prague, Bohemia, Austria. Filed 
July 23, 1877. 
18 
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December z8. 

198,270. Carbureters. William F. Bossert. Brooklyn, N. Y. Filed Feb. 
27, 1877. 

198,804. Stops for Swing Gas Brackets. Ewald Langerfeld, New York, 
N. Y. Filed Sept. 4, 1877. 

198,340. Apparatus for Generating Illuminating Gas. Charles G. 
Brewer, Penn Yan, N. Y. Filed Oct. 28, 1876. 

198.353. Automatic Feed Regulators for Carbureters. Byron E. 
Chollar, Chicago, 111., assignor to Safety Carbureter Company, same place. 
Filed Oct. 24, 1877. 

198,411. Vapor Burners. James Musgrave, Cincinnati, Ohio. Filed Aug. 
14, 1877. 

198,438. Gas Apparatus. Thomas R. White, Baltimore, Md. Filed Oct. 
6, 1877. 

December 25. 

198,650. Gas Stoves. Zelotes McKinley and Virgil True, Laclede, Mo. 
Filed Aug. 13, 1877. 

198,657. Regulated Valves for Carbureters. Henry W. Merritt, ^ 
Somerville, assignor of one-half his right to William R. Stearns and Wil- 
liam H. Ireland, Boston, Mass. Filed Dec. 8, 1877. 

198,731. Carbureters. Henry W. Merritt, Somerville, assignor of one- 
half his right to W. R. Stearns and W^ H. Ireland, Boston, Mass. Filed 
Dec. 8, 1877. 
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CURRENT GAS LITERATURE. 



Index of Interesting Articles in the Current Periodicals of the 
Industry, from October i, 1894, to January i, 1895. 

Papers referred to: — 

American Gas Light Journal (A. G. L. J.), New York Weekly, $3 a year. 

Light, Heat and Power (L. H. & P.), Philadelphia Monthly, $3 * 

Progressive Age (P. A.), New York Semi-Monthly, $3 " 

Water and Gas Review (W. & G. R.), New York Monthly, |i *' 

Journal of Gas Lighting, etc. (J. G. L.), London, Eng. .Weekly, 25s. ** 

Gas World (G. W.), London, Eng Weekly, 15s. " 

Gas Engineer's Magazine (G. E. M.), London, Eng. .Monthly, 6s.6d. " 

Municipality and County, (M. & C.) Buffalo Monthly, $2 " 

Cassier's Magazine (C. M.), New York Monthly, $3 *' 

Engineering Magazine (E. M.), New York, (includes Technical 

Index) Monthly, $3 " *' 

Scientific American Supplement, (S. A. S.) New York. 

Boston Journal of Commerce, (B. J. C.) Boston. 

American Manufacturer and Iron World, (A. M. I. W.) Pittsburgh. 

Industries and Iron, (I. & I. ) London, Eng. 

The Stevens Indicator, (S. I.) Hoboken. 

Chemical Trade Journal, (C. T. J.) Eng. 

ORGANIZATION 

of Gas Undertakings, including their Relation to Municipalities 
AND THE Public as a Community. 

To Tax Companies for Using Boston's Streets, American Gas Light Journal^ 

A. G. L. J., LXI-14-480. 
The Regulations for the Supply of Electricity, Compared with those for 

the Supply of Gas, W. H. Humphreys, A. G. L. J., LXI-15-507. 
Municipalization of Gas Works, Gas Engineer* s Magazine^ 

G. E..M., XI-222-55. 
Municipal Engineering and Politics, Engineering, E. M., VIII-2-280. 

The City of Bradford, Pa., vs. the Commercial Gas Company, 

Bill of Complaint, L. H. & P., XVII- 3^239. 
Right to Lay Pipes in Allegheny County, Pa., Legal Opinion, (Abstract), 

L. H. & P., XVII-3-241. 
Comments on " Public Ownership of Gas Properties," (Clark), 

Geo. G. Rarasdell, L. H. & P., XVII-4-282. A. E. Boardman, 

L. H. & P., XVII-4-283. T. Littlehales, L. H. & P.. XVII-4-286. 
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Kansas City Gas Ordinance, City Ordinance, 

L. H. & P., XVI 1-4-336, 6-471. 
Walton Clark on the '* Public Ownership of Gas Properties/' 

Allen R. Foote, L. H. & P., XVII-5-353. 
Public Ownership of Gas Properties, Martin A. GemQnder, 

L. H. &. P., XVII-5-368. 
The Matthews Correspondence, (Boston), L. H. & P., XVII-5-393. 

Proposed Ordinance for Opposition Gas Company at Kansas City, 
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A Chemical Curiosity (Carbide of Calcium), Henry Morton, 

S. I., XI-4-321; L. H. & P., XVII-6-461. 
Calcium Carbide and Acetylene, Francis Wyatt. L. H. & P., XVII^6-455. 
The Dutch Gas Association's Photometry Report, 

P. A., XII-19-395, 20-405, 21-426, 22-442; 
J. G. L., LXIV-i 649-1 161, 1650-1209; 
G. W., XXI-531-346, 532-380, 533-407, 534-438. 
On the Subdivision and Distribution of Artificial Sources of Illumination, 

William A. Anthony, P. A., XIl-20-406. 

Prof. Dewar's Investigation, London Times, P. A , XII-20-411. 

The Zero of Temperature, Progressive Age, P. A., XII-23-464. 

The Search for the Absolute Zero, J. W. Dam, P. A., XII-23-466. 
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Testing for Ammonia with Litmus, (Abstract), M. Henry, 

P. A., XII-23-481. 
Photometry, Lewis T. Wright, G. W., XXI-535-468. 

Welsbach Hood, Dr. Strachf, G. W., XXI-539-583. 

Manufacture of Benzol, G. Lunge, G. W., XXI-543-704. 

The Liquefaction of Hydrogen, (Abstract), The Times^ 

J. G. L., LXIV-I637-599- 
The Dazzling Effects of Flashes of Light, (Abstract), Shelford Bid well, 

J. G. L., LXIV-1639-6Q3. 
Photography by Incandescent Gas Light, (Abstract), C. F. Treble, 

J. G. L., LXIV-1640-735. 
Qualitative Tests for Gases, (Abstract), F. C. Phillips, 

J. G. L., LXIV-1641-776. 
The New Standard of Light, (Abstract), W. J. Dildin, 

J. G. L., LXIV-1643-882. 
The Degree of Incandescent Gas Lamps, (Abstract), M. Crova, 

J. G. L., LXIV-1645-976. 
Photography and Photometry, (Abstract), H. W. Vogel, 

J. G. L., LXIV-1646-1018. 
The Fastness of Coal Tar Colors, Journal of Gas Lightings 

J. G. L., LXIV-1646-1019. 
The (ierman Standard of Light, Journal of Gas Lightings 

J. G. L., LXIV-1647-1067. 
Phosphorescence and Fluorescence, (Abstract), Prof. Dewar, 

J. G. L., LXIV-1647-1067. 
The Puzzle of the Cathode Rays, M. Poincare, J. G. L., LXIV-1647-1067. 
The Parliamentary Standard Candle in Court, Journal of Gas Lightings 

J. G. L., LXIV-1648-1110. 
A New Platinum Standard of Light, 

A. G. L. J., LXI-27-938; J. G. L., LXIV-1648-1113. 
The Color of the Incandescent Gas Light, Herr von K. Mlitzel, 

J. G. L., LXIV-1648-1117. 
The Expenditure of Energy in the Production of Light, (abstract), 

E. Rasch, J. G. L., LXIV-1649-1163. 

The Incomplete Combustion of Some Gaseous Carbon Compounds, 

(abstract), W. A. Bone and J. C. Kane, J. G. L., LXIV-1649-1166. 
A Systematized Photometrical Nomenclature, (abstract), 

Andre Blondel, J. G. L., LX IV- [649-1 166. 

Radiometry and Photometry, (abstract), 

Herren O. Lummer and F. Kurlbaum, J. G. L., LXIV-1650-1209. 

MISCELLANEOUS. 

/■ 

A Gas Manager's Experience in Japan, William Newbigging, 

A. G. L. J., LXI-14-481, 15-510. 
Stokers and Pokers, Thomas Newbigging, A. G. L. J., LXI-15-513. 
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The Inception and Development of Gas Lighting, George Livesey, 

A. G. L. J., LXI-17-581; G. W., XXI-533-408 
J. G. L., LXIV-1638-646 
Armstrong's Improved Plan of Smokeless Combustion of Fuel, 

Patent Specification, A. G. L. J., LXI-18-621 

North of England Gas Manager's Association, Inaugural Address, 

Col. Sadler, A. G. L. J., LXI-19-656; G. E M., XI-222-63 

(abstract), P. A., XII-23-480; J. G. L.. LXIV-1639-694 

G. W., XXI-534-449 
Explosions of Gas near Electric Mains, Gaston Gautier, 

A. G. L. J., LXI-22-767 
An Interesting Application of Equilibrium, and How It Was Done, 

" An Old Contributor," A. G. L. J., LXI-23-794 

Geo. T. Thompson, L.'H. & P., XVII-4-288 

The Gas Manager in Argentina, G. E. Stevenson, 

A. G. L. J., LXI-23-800; G. W., XXI-539-586, 540-617 
Gas and Ventilation, N. H Humphreys, A, G. L. J., LXI-23-803. 

Red Lead Paint for Iron, Ralph H. Wing. A. G. L. J.,LXI-27-g43 

Hints for Gas Examinees, Communicated, G. E. M., XI-221-33 

About Water Gas, Edwin A. Down, G. E. M., XI-221-37 

continued from XI-220-23 
History of London Gas, Gas Engineer s Magazine, G. E. M., XI-222-69 
Gas Manufacture, J. J. Johnson, C. T. J., Oct. 27, 1894, 

Carburetted Water Gas for Blackburn, (Abstract), Report, Town Clerk 
and S. R. Ogden, G. E. M., XI-222-66. Copy of Report, 

G. W., XXI-535-470. 
Carburetted Water Gas, Report, Gas Committee and James Stelfox, 

G. E. M., XI-222-70. 
Gas Management in Manchester, Gas Engineer's Magazine, 

G. E. M., XI-223-93. 
Gas World, G. W., XXI-540-624. 
The Invention of Water Gas, S. A. S., Oct. 27, 1894, 

The Gas Pavilion at the Gas Expcjsition at Lyons, 1894, With Trans- 
lation, P. M. G., L. H. & P., XVII-3-205. 
The Philadelphia Gas Works, Geo. W. Graeff, Jr., 

L. H. & P., XVII-3-224, 6-466, continued from XVII-2-129 
The Meter Argument at Indianapolis, Gas Company's Communication 

to City Council, L. H. & P., XVII-3-236. 

The Gas Fixture Trust vs. Alfred C. Gibson, Decree of Court, 

L. H. & P., XVII-4-324, 
First Directory of Gas Companies in the United States, 

Wm. W. Goodwin, L. H. & P., XVII-5-375, 

The Findlay Process of Resuscitating Failing Gas Wells, 

Wm. Heckertand Wm. P. Rpwland, L. H. &. P., XVII-6-463 

Remarks on the Gas Industry in America, Dr. H. Bunte, P. A., XII-19-392 
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The Gas Industry of To-day, (Abstract), Geo. Livesey, 

P. A., XII-22-447, 23-468 
Experiences of Foreign Gas Managers, Gas World, 

P. A., XII--22-454, 23-474, 24-503 
The German Consumption of Gas, The German Continental Gas 

Association, Dessau, G. W., XXI-531-344 

The Gas Manager Abroad, South Africa, Wm. Carr, G. W., XXI-53 1-345 
Gas Works Management at Minus Forty-five Degrees, (Abstract), 

J. P. Gill, G. W., XXI-531-356 

Natural Gas Prospects in the States, Mr. Jordan, G. W., XXI-531-357 

History of Gas Lighting in Bradford, ** Local Historian " and Brad- 
ford Observer, G. W., XXI-531-358 ; J. G. L., LXIV-1637-610, 
The Gas Manager Abroad, Australia, John Chamberlain, 

G. W., XXI-532-377 
Water Gas in America, Fred. Bredel, G. W.. XXI-532-383 

The Sanitary Institute, Liverpool CoiTespondent, G. W., XXI-532-384 

I ncorjwrated Institute of Gas Engineers, Gas World, G. W., XXI-532-386 
Leicester Gas Undertaking, Gas Committee's Report, G. W., XXI-532-388 
The Gas Manager Abroad, Greece, Charles H. Hutchinson, 

• G, W., XXI-533-405, 534-441 
The London Gas Agitation, Gas World,, G. W., XXI-533-413 

Attempt to Wreck the Plymouth (Eng.) Gas Works, Gas World. 

G. W., XXI-536-508 
Superannuation of Corporation Officers, (Abstract), 

Birmingham Daily Post, G. W., XXI-536-511 
The Incandescent Gas Light Company versus The Deirnel Light 
Company, Court Proceedings, 

G. W., XXI--537-540, 538-567; J. G. L., LXIV-1643-876. 
Southern District Association of Gas Engineers and Managers, 

Gas World, G. W., XXI-538-559. 
Mr. George Livesey on Trade ** Rings," G. W., XXI-539-584, 600. 

Manchester District Institution of Gas Engineers, Gas World, 

G. W., XXI-541-647. 
Glasgow Gas Supply, Dr. Smart. G. W., XXI-541-656. 

The Gas Manager Abroad, Bombay, Henry O'Connor, 

' G. W., XXI-542-679, 544-738. 
The Price of Gas in Birmingham, Gas Committee's Report, 

G. W., XXI-542-687, 
A Proposal for the Formation of a Society of Gas Industry, 

"Federation," G. W., XXI-543-705 

Mr. A. C. Humphreys Interviewed, Gas World, G. W., XXI-543-706, 

Retrospective and Prospective, Gas World, G. W., XXI-545-766, 

The Autumn Meeting of the Incorporated Institution of Gas 

Engineers, Journal of Gas Lighting, J. G. L., LXIV-1638-645 

Meeting of the Commercial Gas Company, Journal of Gas Lighting, 

J. G. L., LXIV-1639-701 
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Fuel Gas, (Abstract). E. T. J. Johnson, J. G. L., LXIV-1640-736. 

Manufacture of Water Gas in New York, Journal of Gas Lightings 

J. G. L., LXIV-1640-738. 
Portable Gas Light, Journal of Gas Lightings J. G. L., LXIV-1641-771. 
The Technological Examinations of the City and Guilds of London 
Institute, Journal of Gas Lightings 

J. G. L., LXIV-1641-787, 1642-815. 
On Unaccounted For Gas, L. T. Wright, J. G. L., LXIV-1642-821. 

Extensions at the Leeds Corporation Gas Works, 

Journal of Gas Lighting, J. G. L., LXIV-1642-831. 
Gaaon the Continent, J. G. L., LXIV-1644-912. 

The Gas Industry in the United States, H. Bunte, 

J. G. L., LXIV-1645-975. 
The Recent Explosions in Electric Lighting Boxes in the City, 

(London), Board of Trade Inquiry, J. G. L., LXIV-1646-1026. 

Prepayment Gas Meters as Sanitary Appliances, (Abstract), 

Douglas Galton, J. G. L., LXIV-1647-1066. 

An Experimental Gas Works, Journal of Gas Lightings 

J. G. L., LXIV-1648-1112. 
The Production and Prevention of Smoke, (Abstract), 

Vivian B. Lewes, J. G. L., LXIV-1650-1213. 

Experimental Gas Works, Bryan Donkin, J. G. L., LXIV-1650-1215. 
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NEW PUBLICATIONS 



"Retort Houses and Retort Benches." Fred. Bredel. New York. 64 p. 
Illustrated. 

*' Notes on the Ventilation and Warming of Houses, Churches, Schools and 
Other Buildings." Ernest H. Jacob. Illustrated. New York: E. & J. B. 
Young & Co. Cloth, i6mo., 123 p. 30 cents. 

**A First Season's Experience of Carburetted Water Gas." Reprint of Mr. 
Stelfox's paper read before the Gas Institute. London: Humphreys & 
Glasgow, 9 Victoria St. Illustrated pamphlet. 

' • The Relation of Carburetted Water Gas to the European Gas Industry in 1894." 
Reprint of A. M. Paddon's paper. London: Humphreys & Glasgow. 
Pamphlet. 

'* Les Concessions de Gaz et d'Electricite devant la Jurisdiction Administrative." 
Leon Tarnier and Paul Dauvert, with introduction by Ph. Delahaye. Large 
8vo., 525 p. 15 fr., 85c. "Le Gaz" M. P. Durand, 66 Faubourg Mont- 
martre, Paris. 

*• Transactions of the Incorporated Gas Institute " for 1894. Published by the 
Institute. 250 p., with index of the Annual Transactions since 1863. 

"Proceedings of the North British Association of Gas Managers" for 1894. 
Published by the Association. 

'• Heating by Hot Water." Walter Jones. London: Crosby, Lockwood & 
Son. 

The •' New Michael and Will" on the Law relating to Gas, Water and Electric 
Lighting. J. Shivers Will. Fourth Edition. London: Butterworth's, 
1894. 

*' Professor Fleming's Views on Lighting." J. A. Fleming. Electrician Print- 
ing and Publishing Company, Limited. 

.* ' Zeitschrift flir Beleuchtungswesen." Berlin: S. Fischer, Verlag, Steglitzer- 
Straisi 49. Fortnightly; illustrated. Dr. H. Lux, Editor. Subscription 
per annum, 14 marks. 
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The Quarterly Proceedings of the American Gas Light Asso- 
ciation may now enter into exchange relations with the published 
proceedings of gas and kindred engineering societies, and all 
periodical publications relating to the gas industry. Our ex- 
change list already comprises the following : 

Transactions of the Incorporated Institution of Gas Engineers. 
Transactions of the American Society of Mechanical Engineers. 
Annual Reports of the Board of Gas and Electric Light Commissioners. 
(Mass.) 
American Gas Light Journal. 
Progressive Age. 
Light, Heat and Power. 

Official Gazette of the United States Patent Office. 
The Stevens Indicator. 

The following publications have been received for the Library 
of the Association : 

Proceedings of the New England Association of Gas Engineers for the years 
1880-81-82. from C. F. Prichard, Sec'y N. E. A. of G. E. 

Year Books of the Society of Gas Lighting for the years 1879 to 1884, inclu- 
sive j also Reports of the several Addicks gas agitations in Rhode Island, from 
A. B. Slater. 

Papers of the Western Gas Association, years 1892 to 1894, inclusive, from 
A. W. Littleton. 

Gas in Foreign Countries, Special Consular Reports, 1891, from Honorable 
The Secretary of State. 

The Management of Small Gas Works, C. J. R. Humphreys, 1884; also The 
Electric Light, Eugene Vanderpool, 1^878, and several other papers from the 
American Gas Light Journal. 

Carburetted Water Gas, Jas. Stelfox, 1894, from Humphreys & Glasgow. 

Catalogue of Books on Gas and Kindred Subjects, and other pamphlets, from 
E. C. Brown. 

A partial file of the American Gas Light Journal, from the Providence Gas 
Company. 

A partial file of Progressive Age, from the Sec'y, A. G. L. A. 

A lot of odd numbers of American Gas Light Journal, Progressive Age, and 
Light, Heat and Power, materially assisting in filling the files of those periodi- 
cals, from Wm. S. Gribbel. New York. 

Also, from several other parties were received various pamphlets, photographs 
of works, etc. 

Gas Lighting and Gas Fitting, Wm. Paul Gerhard, C. E., 1894, from D. Van 
Nostrand Company, New York. 

This little book (see our issue July, '94, page no) deserves special mention 
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because of its very practical character, being something that every gasfitter and 
gas company employe could read to advantage. 

The subject is ably handled in all its branches, and for reading by the general 
public is admirably presented, giving with great simplicity that information the 
lack of which on the part of gas consumers is the foundation of nine-tenths of 
their complaints to the gas companies. (Sec'y.) 
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The United Gas 



Improvement Co. 



Drexel Building, Philadelphia, Pa. 



Inquiries from any part of the United States should be addressed to the Philadelphia Office. 



BUILDERS OF THE 



standard Lowe Water Gas Apparatus. 




LOWE WATER GAS APPARATUS— STANDARD DOUBLE SUPER HEATER SETTING. 



Lessees and Puirclnasersof Gas Worlds. 



Water Gas Plants, either independent or auxiliary to Coal Gas 
Works, erected to meet any conditions. Apparatus designed to 
use any kind of Oil and Anthracite Coal or Gas House or Oven 
Coke 



Pamphlets, Plans and Estimates Furnished Upon z/lpplication. 



xi-i-4t. 
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Established 1834. 



American • Meter . Co 

New York and Philadelphia. 



GAS METERS, Wet or Dry, 

FROM THE MOST CAPACIOUS 
k3 I A I lvyl> iVlC I CrVO TO THE SMALLEST AND MOST 

EXPERIMENTAL METERS. 




Hydraulic Valves or Center Seals, Pressure Registers, 
Photometrical and Specific Gravity apparatus. 

Pressure Gauges, from pocket si^e up, and 

Any Special Apparatus [Made to Order. 



xi-i-4t.P. 
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Cable Address, " Westmoreland, Pbila.' 



Westmoreland 

Coal Company, 

OFFICE : 

224 South Third St., Philadelphia, Pa. 



GAS COAL. 



This Company, whose mines are located in the heart of 
the Gas Coal region near Irwin, Penn., and whose ex- 
tensive property extends from the Youghiogheny l^ver 
northward across Westmoreland County, is the largest 
Gas Coal miner and shipper in the United States, and 
its Coal, through superior quality and preparation, has 
become the standard in the Eastern and Middle States, 
where it is used almost to the exclusion of others. 



SHIPPING FLIERS: 

Baltimore, Md., South Amboy, N. J., Philadelphia, Pa., 
Watkins, Seneca Lake, N. Y. 



Xl-I-^t. 



^All rail to all accessible rail points. 
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rriiE: 



Economical Gas Apparatus Gonstraction Go. 



269 Front Street, East, Toronto, Canada. 



BUILDERS OF THE 



Improved Lowe Water Gas Apparatus, 

Besigned to give the greatest efficiency when using any 
kind of ^Oil, Anthracite Coal, Gas-House or Oven Coke. 




LOWS WATEB-6A8 APPABATUS— MBBBIFIELD-WESTCOTT-PEARSON SETTING. 



CONSULTING ENGINEERS. 



Mew Gas Works Bnilt. Present Gas Plants, either coal or water, Remodeled. 



Catalogues, Plans and Estiftiates Furnished Upon Application. 
xi-i-4t. 
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APPLICATION BLANK.— . 



TO THE 

AMERICAN GAS LIGHT ASSOCIATION. 



I desire to become an member of your Association, 

and respectfully submit this application therefor ; and agree, if 
elected, to conform to the requirements of the Constitution. 

(Name of Applicant.) 

(Position held by Applicant.) 

(Name of Company Applicant is with.) 

(Address of Applicant.) 



Date 189 

We hereby approve and endorse the above application for 
membership. 

Active 
Members. 



Passed by the Council , 

Date of Election 

;; Secretary. 

For information concerning membership, applications, etc., see 
outside back cover. 
21 
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-THE- 



^mePicaii (Ja^ Light ^ggociaMoij 



SHOULD HAVE A 



LIBRMRV. 

• • ■ 

It can be made to be of great value to every member^ even 
though he live 3^000 miles away. 

The Secretary now has a nucleus and asks every member to help build it up. 



%cw^ Boohs* IRot ^one^, 



FOR THIS PURPOSE. 



Look over your files and racks and donate duplicates of any publications relating 
to Gas to the Association. 



All New Publications Received 

For the A. G. L. A. Library will be properly noted in the Quarterly, through 
which the benefits of the Library will* be made palpable. 



The Secretary now has about i i volumes. Make it 1 0,000. 
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CHARLES E. DICKEY. JAMES B. 8MALT.WOOD. CHARLES H. DICKEY. 



Tbe Maryland Meter and Mannfactnriiig Go. 

Established 1866. 

BALTIMORE : North and Saratoga 8ts. 

CHICAGO : 122 and 124 Michigan St. 
NEW YORK : 838 Broadway. 

SAN FRANCISCO : 221 Front St. 
BOSTON : 92 Water St., 

Booms 21 and 22. 




" SUCCESS " 



AND 



"PERFECT" 

(5ae Stoves. 



CONSUMERS' and 



STATION METERS, 



PRESSURE GAUGES, 



ETC., ETC, 



xi-3-it. 
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THE 



Positive Prepayment Gas Meter. 



Manufactured under the Sawer & Purves Patent. 



S 

^ 

g 

U 
U 
^ 




!5^ 









JOHN J. GRIFFIN & CO., 

1513-1515-1517-1519-1521 Bace St., PhUadelphia. 
52 Dey St., Kew York. 75 No. Clinton St., Ohicagro. 

xi-i-4t. 
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